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1853, 597 ; Instit. 1853, 416; Liebig & Kop-ps Jahresb. 1853, 525. 
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Coal-tar camphor; Naphtum or Naphta! ene. (Laurent.) Two-fifths hydrocarbon , 
Decaoctyl. (Berzelius.) Normal-Nap hten . (Gerhardt.) Hydride of Naphtyl. (Kolbe.) 

Discovered in coal-tar oil, by Garden (1820) ; recognised by Reiehenbacli as one 
of the products of decomposition by heat, of the distillate from coal. Faraday 
determined the composition of naphthalin, and, as -well as Berzelius and Laurent, 
investigated its derivation. 

Formation. A. Very frequently produced in tlie dry distillation of 
organic bodies, especially when decomposition takes place at a very high 
temperature. 

1. Prom Ethylene, At a red beat, olefiant gas splits up into marsh- 
gas, and tar of various degrees of volatility, but containing on the average 
93*3 p. c. C and 6*5 p. c. H, (and accordingly having nearly tbe 
composition of napbtbalin). — This tar sometimes deposits crystals of 
naphthalin, especially when the more volatile part is evaporated off: 

8 C 4 H 4 - C-°H S + 6 C-H 4 . 

The marsh-gas is mixed with, undecomposed olefiant gas and hydrogen, 
the latter having been formed by the decomposition of the tar into 
hydrogen and carbon; at a white heat, olefiant gas yields only these two 
products, but no tar. (Magnus.) 

2. By passing the vapour of alcohol , ether , rock-oil , or of essential oils 
through a red-hot porcelain tube. (Saussure, Berthelot.) Charcoal and 
empyreumatic oil are likewise produced in this operation. (Reiehenbacli.) 
Benzene, phenylie alcohol, and other products are likewise formed^ and, as 
well as the naphthalin, are in part simply condensed and partly collected 
In nitric acid, and obtained as nitrobenzene, nitro-naphthalin, &c. 
(Berthelot.) 

3. From Acetic Acid. If vapour of acetic acid be passed through a 
red-hot porcelain tube filled with fragments of pumice, naphthalin and 
a large quantity of undecomposed acetic acid condense in the receiver, 
together with a brown oil which forms picric acid with nitric acid. 
(Berthelot.) 

4. Naphthalin is found amongst the decomposition-products of cam¬ 
phor, the vapour of which has been passed over strongly ignited lime, 
and condenses in the receiver in fine, perfectly pure crystals. (Fremy.) 

5. Naphthalin is found, in quantity varying according to the circum¬ 
stances under which the decomposition takes place, amongst the pro¬ 
ducts of the dry distillation of coal, (compare is. 135.) (Garden, Laurent); 
of fat oils when Illuminating gas is prepared from them (A. Connel) ; 
of resins, when fused and dropped into red-hot cylinders (Pelletier & 
"Walter). Naphthalin is produced, not by the carbonization of coal, 
but by the decomposition of the first formed distillation-products, 
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■when these products In the state of liquid or vapour come in contact 
Tvitli the red-hot sides of the retorts (vapour-carbonization). It is for 
this reason that no naphthalin is obtained on distilling coal in iron 
retorts, of which only the bottom is heated, while the sides are protected 
from the heat; or when the products of distillation are repeatedly 
rectified, or cooled to— 20°; or acted upon by chlorine (as Dumas 
affirms) (Keichenbach). Neither is naphthalin produced by distilling 
tarry residues or wood (Keichenbach), or lignite (Schwarz), if a very 
strong heat be avoided. —-Naphthalin exists ready formed in commercial 
coal-tar (Garden, &c.); but not invariably (Laurent), (which is owing, 
not, as Laurent supposed, to varying age, but to the different modes of 
preparation) (Keichenbach). Coal-tar sometimes contains L of its weight 
of naphthalin, and sometimes only traces (London tar contains large 
quantities) (Mansfield, Chem. Soc. Qn. J. 1,248). Tar prepared by 
distilling coal in iron retorts (in the manner formerly adopted for the 
preparation of gas), contains hut little naphthalin. If retorts of Char- 
motte clay are employed instead of iron, the tar contains considerable 
quantities of naphthalin, and a little volatile oil, formed either by the 
decomposition of the naphthalin, or of the gas itself. (Schwarz.) — 
Kidd obtained naphthalin by dropping coal-tar upon red-hot iron 
cylinders. —Naphthalin is found in lamp black, to which it imparts its 
peculiar odour, and may be separated by simple distillation, or by dis¬ 
tillation with water. It is also found in the soot obtained by the burning 
of wood-tar (Keichenbach): likewise in the vapour which penetrates into 
rooms from leaky stove-flues (Berzelius), since a deposit of soot is pro¬ 
duced by the red hot flue. (Keichenbach.) — Dumas believed that 
naphthalin exists ready-formed in coal, but Keichenbach showed that 
this is not the case. 

B. By synthesis , from inorganic substances. Since olefiant gas may 
be formed from inorganic materials,—and from olefiant gas, alcohol and 
then acetic acid may be produced, the modes of formation of naphthalin 
A, 2, 2, and 3 may be regarded as syntheses of this description. 

1. If a perfectly pure and dry mixture of bisulphide of carbon vapour 
and sulphuretted hydrogen, or a mixture of these two gases and carbonic 
oxide, be passed over porous copper or iron at a dull red heat, the pro¬ 
ducts obtained are : a little naphthalin and empyreumatic oil, much 
hydrogen, marsh-gas, and olefiant gas, and a residue of sulphide of 
copper mixed with charcoal. (Berthelot.) Perhaps this mode of for¬ 
mation is identical with that from olefiant gas (A, 1), olefiant gas being 
piobably produced, in the first instance and yielding naphthalin (Carius), 
by its decomposition. 

2. When vapour of dichloride of carbon (viii, 160) mixed with 
hydrogen, is passed through a glass tube filled with fragments of pumice, 
at a bright red-heat, it yields large quantities of naphthalin. (Berthelot.) 

Preparation. Naphthalin is obtained in large, but varying quantities 
as an almost useless by-product in the distillation of tar on the large 
scale, especially of that from coal; but it is also a product of the 
distillation of wood, lignite, and animal offal. (Comp. Benzene , si, 135.) 

1. Tar (whether produced from wood, coal, or animal refuse) is first 
distilled with steam, as long as naphtha {light naphtha ), of sp. gr. 0*91 at 
the utmost, is obtained, and afterwards with the aid of heat, whereupon 
water and oil of naphthalin {dead oil , heavy naphtha) pass over, until 
this latter attains a sp. gr. of 0*99. Every 100 gallons of the distillate 
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last obtained are now intimately stirred up with 15 gallons of oil of 
vitriol (sp, gr. 1*83) and allowed to settle, after which the clear upper 
liquid is decanted. This is stirred up with one-tenth of its volume of 
eaustie alkali-solution of sp. gr. 1*35, and after it has been completely 
neutralized, the whole is allowed to settle. The upper layer is then 
poured off and distilled alone, until the distillate attains a sp. gr. of 0*94. 
If this first distillate be now mixed in a still with quick lime (1 pound 
of lime to every gallon of oil), and distilled at a gentle heat, it yields, 
first a light oil till the sp. gr. reaches 0*01; and if the receiver be then 
changed and the remainder collected by itself, and cooled to — 4° C, 
it deposits naphthalin, which may be purified by filtration and pressure. 
If the distillation of the erude oil of naphthalin be continued in another 
still, as long as anything passes over, the purified heavy oil of naphthalin 
is obtained, which, if treated in a similar manner with lime, yields an 
additional quantity of naphthalin. (G-. Shand & A. Maclean, Glum* Getz . 
1854, No. 270; Dingier pol. J. 133, 309.) 

The black flaky masses which are deposited on the ground in places 
where coal-tar is heated in open pans in order to free it from water, con¬ 
sist, according to Schwarz, of almost pure naphthalin. Coal-tar which 
has been subjected to heat in the above-mentioned process, yields by 
distillation two oils, one of which distils at 160° C and contains 0*46 p. c. 
naphthalin, while the second passes over between 160° and 220° C. and 
contains 0*65 p. c. naphthalin. Crude tar, *which has not been previously 
heated, yields by distillation, first a light oil together with strongly 
ammoniacal water; then between 210° and 230° C., after the water has 
been driven off, so large a quantity of naphthalin, that the distillate, if 
collected in a separate receiver, assumes at ordinary temperatures 
the consistence of butter. (Schwarz.) — Garden obtained naphthalin by 
distilling coal-tar, the naphthalin passing over with the empyreumatic 
oil, from which it was afterwards deposited. — When coal-tar is distilled, 
hut little naphthalin passes over at first, the quantity gradually increasing 
till the operation is half over, and then again becoming less ; the greatest 
amount passes over with the last portions of the distillate, insomuch 
that these become completely solid in the receiver (the final products 
contain sulphur); 100 gallons yielded 5 5>s. naphthalin. If tlie distillation 
be hastened a larger quantity is obtained; but if oil of vitriol be added 
to the tar, little or no naphthalin is produced. (Chamberlain). 

2. Coal-tar is boiled in a copper kettle till all the water is driven off 
(which would otherwise cause the retort to crack), and then distilled in a 
glass retort to half its bulk. The naphthalin is separated from the 
distillate : a by cooling to —10° C, whereupon large quantities of naph¬ 
thalin, mixed with a small quantity of a yellow unctuous substance, are 
deposited. The product is collected on fine linen and pressed. — b. The 
following is a better method : the distillate is placed in a tubulated 
retort through which chlorine gas is passed for four days, whereupon it 
becomes hot, evolves hydrochloric acid gas and vapours having an offen¬ 
sive odour (if the condenser be cooled to 0° C. these vapours condense to 
a wine-red liquid), and finally assumes the dark colour of tar. The 
product is washed with water, which removes hydrochloric acid and bad 
smelling bodies, and distilled alone, the distillate being collected in two 
portions. Both of these, when cooled to — 10° C. deposit large quantities 
of naphthalin. (Laurent, Ann* Chim. Phys. 49, 214.) 

3. When commercial coal-tar oil is submitted to fractional distillation, 
the portion passing over between 170° and 190° C. deposits a very large 
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amount of naphthalin (20 lbs. of oil yields 5 lbs.) wbicb may be collected on 
a filter, drained, and distilled. (Laurent, Ann. Ohim. Phys . 3, 296.) 

4. Goal-tar is passed through red-hot iron tubes, and the thin tar, 
obtained by the condensation of the vapours, is distilled, whereupon first 
water and oil, then naphthalin pass over. (Kidd.) — 5. Coal-tar (espe¬ 
cially such as has been long exposed to the air) is heated with chloride 
of lime, water, and oil of vitriol. Much naphthalin is evolved with the 
steam. (Brook.) 

Purification. Commercial naphthalin, or naphthalin prepared by any 
of the above described methods, is generally contaminated with varying 
proportions of an empyreumatic oil which turns brown on exposure to the 
air (as well as by a yellow unctuous substance, Laurent). To free naph¬ 
thalin from these impurities, the following processes may he employed :— 

a . Sublimation . 1. The naphthalin is gently heated in retorts or 

other suitable vessels, and the vapours are collected in wooden chambers, 
wherein they condense in white flakes. (G. Sliand & A, Maclean.) — 
2. About half a pound of crude naphthalin is gently heated for several 
hours on the sand-bath in a large porcelain dish, over which a sheet of 
filter-paper has been pasted; after the whole has cooled, the dish is found 
to be full of dazzling white crystals of naphthalin. These are removed 
and the remaining cake of naphthalin pressed with blotting paper (in 
order to soak up the oil), and again heated, the operation being repeated 
as long as any sublimate is obtained. The last portion is yellow. This 
is the only method of obtaining pure, eolourless naphthalin. (Otto, 
Ann. PJiarm. 93, 383.) 

b . Washing u'ith cold alcohol and recrystallizing from hoi alcohol. 
(Garden, Laurent.) The most convenient method is to put the powdered 
naphthalin upon 4 or 5 funnels (without paper) placed one above the 
other, and to pour the alcohol upon the uppermost; by this means l^lb. 
alcohol are sufficient for 5 lbs. naphthalin. (Laurent.) 

Properties. Brilliant white scales, soft to the touch. Crystallizes in 
six-sided tables. (Kidd, Chamberlain.) — More frequently in rhombic 
tables of 100° —105° (Kidd). Regular crystals maybe obtained but 
only with great difficulty, by sublimation or from alcohol; they are 
rhombic tables of about 122° and 78°, the acute angles being generally 
truncated, so that the crystals appear hexagonal. By very slow spon¬ 
taneous evaporation from ether, it may be obtained in crystals which are 
often of considerable size and completely developed; they are prisms 
belonging to the oblique prismatic system, generally like Fig. 3 06, but 
reduced to the tabular form by the predominance of the f-faces. v! : vl 
— 82° : u f : i = 111°; u' : t = 125°; i : t == 94° 30'. (Laurent.) — 
Crystallizes from oil of turpentine in prisms terminated by pyramids. 
(Chamberlain.) Naphthalin when slowly sublimed, forms such an ex¬ 
tremely light bulky mass, that sometimes d gramme will fill a litre-flask. 
(Handworterh, 5, 432.) — Heavier than water (Kidd). Sp.gr. 1*048 
(Ure); 1*3 53 at 18° (the naphthalin had been fused, but was still some¬ 
what porous: — Reicbenbach) Melts at 84° 5' (Garden), between 77° and 
82° (Kidd), at 75*5° (Ure), forming an oil which on cooling solidities in 
a moss consisting of flexible interlaced laminae ; melts at 79° (Dumas), at 
79*2° (H. Kopp), — (The naphthalin used by Kopp for his determination was 
absolutely pure ; when it was melted and allowed to solidify slowly, the thermometer 
remained constant at 79‘2°.) 
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Sp, gr. of liquid naphthalin at its melting-point (water at 0° C. being 
taken as unity) = 0-9778 (average). The true volume at 8° above the 
melting point is given by the formula: 

V = 1 + 0-000747 x S + 0*00000X8095 x 8 2 . 

Spec. vol. = 149*2 at the boiling point (calculated, according to Kopp 
= 154) (H. Kopp). Boils at 210° (Kidd), at 23 2° (Dumas), at 220° 
(Gerhardt); boils constantly between 216‘4° and 216*8° (barometer at 
0 -m 7476), or at 218*0° (barometer at 760 mm ) (H. Kopp). (Determined 
by Kopp’s method, and rectified according to the corrections proposed by him.) 
Sublimes even at a low temperature (Garden), but more slowly than 
common camphor heated alone, it sublimes in brilliant flakes (Ure), 
without previous fusion. (Laurent.) Thrown into a red-hot crucible, 
it volatilises undecomposed, and condenses in the air in snowy spangles. 
(Laurent.) May be distilled with water (Ure, Chamberlain); when 
heated with water, it rises to the surface in oily drops, and then 
.e.vaporates with a motion similar to that exhibited by common camphor. 
(Ure.) 

Smells aromatic, like the narcissus, (Garden and others.) Tastes 
aromatic and pungent. (Garden.) Neutral to vegetable colours. 
(Kidd.) Vapour-density = 4*528 (Dumas), 4*621 (average, Woskres- 
sensky, Ann. PJuu v m. 26, 66), 4*46 (Natanson, Ann, Pharm. 93, 801). 
Consequently, 1 litre of vapour weighs 5*882 grammes (Dumas), 5*939 
grammes (Woskressensky). 




Faraday. 

Oppermann. Laurent. 



a. 

b. 

mean. 

20 C. 

.. 120 .... 93*75 . 

93-75 .... 

93*484 .. 

... 94*39 .... 94*00 

• 8 H. 

.. 8 .... 6*25 . 

6*25 

6*516 .. 

.. 5*61 .... 6*10 

■C a, H". 

.. 128 .... 100*00 . 

100*00 .... 

100*000 .. 

.. 100-00 .... 100-10 


Dumas. Mitscherlich. 

Woskres¬ 

sensky. 

Marchand. 

Erdmann & Dumas 
Marchand. & Stass. 



mean . 


average. 

20 C ... 

. 94*2 .... 94*39 ... 

„ 94*41 .. 

93*65 

.. 93*58 .... 93-S3 

S H ... 

. 6*5 .... 6*21 ... 

, 6*07 .. 

6*35 .. 

.. 6*27 .... 6*30 

C-°H S ... 

. 100*7 .... 100-60 ... 

, 100*48 .. 

... 100*00 .. 

... 99*S5 .... 100*13 


Vol. Density. 

C-vapour . 20 ........ 8*3200 

H-gas . S .. 0*5544 

NaphfchaXin-vapour . 2 . 8*8744 

1 . 4*4372 

The composition as stated by Faraday has been proved to be correct. Thomson 
regarded C 3 H 2 , Ure C 2 H as more probable. According to Woskressensky’s analysis, 
the formula is C 3 H (with which, however, his determination of the vapour-density does 
not agree: Gm.), in which case, naphthalin would be isomeric or polymeric with 
idrialin, and probably also with paranaphthalin, scheererite, and pyrene. The analyses 
made in Liebig’s laboratory, gave as the average, 94*4 p. c. C, and 6T5 p. c. H, from 
which we get C S II 3 , after making the correction for hydrogen. (Liebig, 1838; Ann. 
Pharm . 25, 19.) — Faraday supposed the atomic weight of naphthalin to be C 2U H S , 
(wliich has since been found to be the only admissible formula ); Berzelius supposed it to 
be O l0 H 4 ; the last supposition was once made by Laurent {Ann. Chim. Phi/s. 61, 
124 ). — According to Marignac, naphthalin may be regarded as a compound of two 
hydrocarbons: 

C-^H S = C 16 R 4 + C 4 H 4 , 

for the following reasons : a. The formation of chlorine-compounds which are very 
analogous to those formed from olefiant gas (the chlorine removing only half 
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the hydrogen from the naphthalin r); b. The resolution of naphthalin into compounds 
of the two hydrocarbons in the formation of nitrophthalic acid, C 16 XH 5 G S and of 
phthaiic acid, together with the compound C 2 X 2 C1 3 (ii, 360). According to Kolbe, it 
is hydride of naphthyl — (comp. Ann. PTiarm . 76, 39.) 

Decompositions. Naphthalin yields by sublimation a liquid which at first tastes 
sweet and aromatic, afterwards pungent, and from which a considerable quantity of prussic 
acid may be obtained ; Chamberlain.) 1. When naphthalin is heated in the 
air, the vapour is difficult to set on fire; when once ignited, it bums very 
rapidly with a thick smoke. (Kidd.) — 2. Naphthalin vapour, passed 
over red-hot hydrate of baryta , yields carbonate of baryta and 
hydrogen. —(Pelouze and Millon, Ann. Pharm. 33, 182.) — 3. Chlorine 
forms new compounds with naphthalin, heat being evolved and hydro¬ 
chloric acid gas produced. (Laurent, A?m. Clam. Phys. 49, 214.) 
The naphthalin melts, but solidifies again if the action of chlorine 
be continued ; the solid mass contained 44*69 p. c. C, 3*12 p. c. H, and 52*19 p. c. 
Cl, corresponding to the formula C 1U C1 4 H 4 (Dumas). Dry chlorine acts im¬ 
mediately and with great violence at ordinary temperatures. The naph¬ 
thalin melts, and if the stream of chlorine be rapid, sublimes in part as 
bihydrochlorate of bichioro-naphthalin, while hydrochloric acid is evolved. 
The mass gradually thickens, and becomes like solidified olive oil. The 
products formed in this reaction are hydrochlorate of chloronaphthalm, 
C 20 C1H 7 ,HC1, and bihydrochlorate of biehloronaphthalin, C 20 C1 2 H S ,2HGT 
(modification a and p); by the further action of chlorine and heat, new 
chlorides are formed from the first, with fresh evolution of hydrochloric 
acid gas, especially bibydrochlorate of trichloronaphthalin, C 20 C1 3 H 5 ,2H01. 
(Laurent.) Chlorine replaces the hydrogen of naphthalin, atom for atom, 
but the resulting hydrochloric acid remains in combination with the now 
radical (comp, also vfi. 21). The chlorine which these compounds contain, 
outside the radical, may be removed iu the form of hydrochloric 
acid, either by distillation or by treatment with potash, while the 
chlorinated radicals thus set free cannot be further decomposed by dis¬ 
tillation or by treatment with potash. (Laurent.) If these radicals are 
again treated with chlorine, the hydrochlorates of new radicals, richer in 
chlorine are formed, which, in their turn, may he set free by distillation 
or treatment with potash, and are finally converted by chlorine into 
rerehloronaphthalin. (Lanrent.) The number of the chlorine-compounds 
obtained by Laurent is very much increased by the fact that almost all 
of them vary in physical properties when prepared in different ways. 
(This seems to be frequently caused by impurities.) (C'arius.) Besides such 
radicals and their hydrochlorates as only contain whole atoms of Cl and 
H to 20 At. C, others are described by Laurent, containing a fractional 
number of Cl and H atoms, as well as Br and H, or CIBr and H together; 
the whole of these are probably mixtures of two or more compounds. 
(Carius.) Several of these radicals, and likewise their hydrochlorates, 
bear a great resemblance to one another; thus bihydrochlorate of 
biehloronaphthalin and bihydrochlorate of trichloronaphthalin (the latter 
re crystallised from alcohol) are isomorphous. (Laurent.) Laurent dis¬ 
tinguishes the isomeric compounds of like composition by the letters 
A, B, &c., and even compounds of different composition, when agreeing 
in certain properties, e. crystalline form, are denoted by the same 
letters. Thus all radicals marked A are soft, like wax. and crystallise 
in regular six-sided prisms of 120°. (Laurent, Rev. Scient. 14, 74.) 

4. Bromine acts violently upon naphthalin, with rise of tem¬ 
perature and ewlntion of hydrobromic acid, leaving oily bromo- 
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naphthalin. From this it appears that the bromine replaces the hydrogen, vhile 
the free radical is formed with evolution of hydrobromic acid. (Laurent.) By the 
further action of bromine upon bromonaplithalin, hydrobromic acid and 
bi- or tri-bromonaphthalin are formed, and from the latter, the hydro- 
broniates C 20 Br 4 H 4 ,2HBr, and C 2 M3r 4 H 4 ,HBr (from which the radical 
C 20 Br 4 H 4 may be separated by distillation or by potash), and as the final 
product of the action of bromine, bihydrobromate of pentabromonaph- 
thalin is formed — C 20 Br 5 H 3 ,2HBr. (Laurent.) The bromine-compounds 
generally bear a great resemblance to one another and to the chlorine- 
compounds, e. g. } isomorphism, and like these last, occur in different 
isomeric modifications (Laurent.) The chlorine-compounds ■which still 
contain hydrogen, are converted by bromine into radicals containing both 
bromine and chlorine, or into their hydrochlorates and hydrobromates. 
On the other hand, by the action of chlorine on the bromine compounds, 
the hydrochlorates of radicals containing bromine (or bromine and 
chlorine) are obtained; but the latter, as well as the radicals which may 
he separated from them, are not identical with those obtained by the 
action of bromine on the chlorine-compounds, but isomeric, and generally 
isomorphous with them at the same time. (Laurent.) — 5. Naphthalin 
melts with iodine at a gentle heat to a brown liquid, which solidifies to 
a graphitoidal mass on cooling, dissolves readily in alcohol, and is preci¬ 
pitated therefrom by water. (Ure.) Iodine is without action upon 
naplitlialin ; on warming them together, they melt, but separate on 
cooling. (Laurent.) Phosphorus, sulphur, and chloride of carbon arc 
equally inert with naphthalin. (Laurent.) 6. Hydrochloric acid does 
not act on naphthalin (Reichenbach); it dissolves naphthalin, and assumes 
a dark colour. (Lowig. Chemie dei\ org. Verb . 2nd. pt. 2, 865.) — 
7. Chloride of Sulphur (which V) heated with naphthalin, produces 
bichloronaphthalin, with separation of plastic sulphur and evolution of 
hydrochloric acid gas. (Laurent.) — 8. Cyanogen does not act upon 
naphthalin. If chlorine gas he passed over a powdered mixture of 
naphthalin and cyanide of mercury made into a paste with weak alcohol, 
an odour of chloride of cyanogen is evolved, mercurous chloride is formed, 
and the naphthalin is replaced by a yellow oil which is partly dissolved 
and may he precipitated by water. (Laurent.) — 9. A mixture of bichro¬ 
mate of potash and sulphuric (or hydrochloric) acid , acts but slightly on 
naphthalin, if much water is present; but if the quantity of water be 
small, a violent action takes place, and the naphthalin is partly converted 
into naphthesic acid (C 20 H c O 8 ). (Laurent, Rev . sclent . 14, 560). — According 
to another statement of Laurent {Comp. rend. 21, 36), a beautiful rose-coloured sub¬ 
stance is formed in the above manner, viz., Carminaphthone; soluble in alkalis 

and reprecipitated by acids. 

10. Strong nitric acid does not act upon naphthalin in the cold 
(Laurent); it forms nitronaphthalin, in the course of 5 or 6 days, without 
evolution of red vapours. (Piria, N. Ann. Ckim. Rhys. 31, 217). On 
gently warming the liquid, a brown oil is formed, which afterwards dis¬ 
solves; the liquid on cooling deposits yellow crystals (Garden), readily 
decomposibleand inflammable. (Kidd.) Naphthalin evolves red vapours 
on boiling with nitric acid, and forms a mixture of nitronaphthalin and 
an oil, which floats on the liquid in the fluid form; hence 1 At. H in the 
naphthalin is replaced by 1 At. 0, with formation of water, and the 
resulting compound then combines with the residue of the nitric acid : 

Cr°H s 4 - NO 5 = (CP‘H'0 4 - NO 3 ) 4- HO (Laurent). 

On continuing the boiling with nitric acid, binitroimphthalin, C 20 X 2 K 6 
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(and nitronaplithaleise C- G X-' ; H 5 ’ 5 ) is produced, (Laurent.) By boiling 
with nitric acid for several days, ternitronaphthalin, C 20 X 3 H 5 , nitro- 
naphthale, phtlialic and oxalic acids (Laurent), and nitrophthalic acid 
(Marignac, Laurent) are formed. 

II. Xitrous acid acts violently in the cold and forms nitronaphthalin 
and an oil. —1*2. Aqua regia acts slowfy in the cold ; in this reaction, an 
oil is formed, which by distillation leaves a residue of carbon, and yields 
a distillate of nitronaphthalin and an oil. 

13. Oil of vitriol dissolves naphtbalin very slowly in the cold, forming 
a brown liquid (Reichenback) ; at a moderate heat, sulphonaphthalic 
acid is formed, and another acid, which is distinguished from the first by 
the fact that its salts do not burn with flame. (Faraday.) Oil of vitriol, 
when gently warmed, dissolves naphtbalin without evolution of sul¬ 
phurous acid, and forms a brownish red liquid, which, after complete 
saturation with naphtbalin, is clear and viscid when cold. Water 
precipitates from the solution unaltered naphtbalin, together with 
sulphonaphthalin and a little sulphonaphthalide, while the solution 
contains sulphonaphthalic acid, C 20 H s ,2SO 3 3 and bisulphonaphthalic acid, 
C 20 H s ,4SO 3 , and acquires a red colour. (Berzelius.) 

With sulphuric anhydride, naphthalin melts to a dark red mass, 
which turns blackish-green, and contains principally sulphonaphthalic 
acid (Liebig and Wohler) ; in this reaction, sulphurous acid is always 
evolved, even when naphthalin is placed with sulphuric anhydride under 
a bell-jar; the products are the same as those obtained by the action of 
sulphuric acid; only the colouring matter, bisulphonaphthalic acid, and 
sulphonaphthalide are formed in larger quantity, and hyposulphoglutic 
acid is likewise obtained. (Berzelius.) 

Warmed with phosphoric anhydride, naphthalin volatilizes unchanged 
(Laurent); it is not attacked by concentrated acetic or oxalic acid; or 
by caustic potash-solution even on boiling (Reichenback); or by fused 
potassium (Laurent). 

14, When equal parts of naphthalin and fat are exposed to the air 
for a week, the mixture absorbs oxygen, which, together with part of the 
oxygen of the fat, is taken up by the naphthalin, giving rise to na*ph- 
tlioleic acid and a hydrocarbon ; at the same time, a little carbonic acid is 
evolved and the mixture turns black. Naphtholeic acid, extracted from 
the mixture by ether, is a semi-fluid body becoming fluid at 20° C., 
yellowish, and transparent, and smells like crude naphthalin; it contains 
Go-65 p. c. C, 14*22 H, and 20*13 0, and forms soaps with the alkalis, 
uncrystallisable salts with baryta, strontia, lime, lead, copper, and silver; 
and decomposes partly at 75 c , evolving strong suffocating vapours. 
(Rossignon.) It is rancid fat. (Gm.) •— The hydrocarbon remains in 
the residue when the mixture is extracted with ether, and is purified by 
washing with ether, pressing between blotting paper, and crystallising 
from boiling alcohol. Forms thick silky flakes, soft to the touch, 
softening between the fingers, its consistence varying according to the 
nature of the fat; contains C and H in the proportion of 2:2*5 (has not 
been analysed!) (Rossignon, Gompt . rend. 14, 61.) — It is impure 
naphthalin. (Gmelin.) 

Combinations . 1. Naphthalin does not dissolve in cold ivater, or in 

aqueous alcohol. (Garden.) It dissolves slightly in boiling water; the 
solution deposits most of the naphthalin on cooling, hut remains turbid, 
and in that state passes through the filter. (Kidd.) — 2, Dissolves very 
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rapidly in "bisulphide of carbon. (Reichenbach.) — 3. Dissolves in 
alcohol 3 especially in Lot alcohol, and is precipitated from the solution 
by water (Garden, Reiclienbacli) ; the solution in 4 pts. hot alcohol 
yields on cooling a solid crystalline mass, the solution in 11 pts. yields 
fine crystals. (Kidd.) — 4. In ether it dissolves more readily (Kidd, 
lire), and very rapidly. (Reichenbach.) — 5. Dissolves in aqueous 
oxalic and acetic acids with bright red colour, the warm-saturated 
solution solidifying in a crystalline mass on cooling. (Garden, Kidd.) 
6 . Dissolves in oils both fat and volatile (Garden) ; in oil of turpentine , 
the temperature falling 4*2°, and the hot solution on cooling yields fine 
crystals. (Chamberlain.) Dissolves slowly in eupione , gradually in 
creosote , slowly in picamar and in cold olive-oil . (Reichenbach.) 

Insoluble in aqueous alJcalis. (Garden.) Does not absorb ammonia - 
gas. (Kidd.) 

7 . With Picric acid. — 1 . A mixture of naphthalin and picric acid 
is dissolved in warm alcohol (or in benzene) ; and the golden yellow 
needles which separate on cooling are washed with a little alcohol, 
gently pressed between blotting paper, and dried by exposure to the air. 
— 2. This compound is precipitated in much smaller crystals than those 
obtained according to 1, when the cold-saturated solutions of naphthalin 
and picric acid in alcohol are mixed. — Golden-yellow crystals, melting 
at 149° to a clear orange-yellow liquid and at the same time evolnng a 
little naphthalin. It-is superficially decomposed by cold w T ater, which 
removes picric acid, and more freely by boiling water, part of the 
naphthalin passing off in vapour; nevertheless microscopic needles of the 
compound are obtained from the filtered solution. It yields all its picric 
ncid to warm dilute aqueous ammonia. Dissolves in alcohol, ether, and 
benzene, separating out undecomposed on evaporation. (Fritzsche, 
Petersb. Acad. Bull . 16, 120; J. pr . Chem. 72, 282.) 

Fritzsche. 

1 At. napMfaalin C 20 H S . 128 .... 35*84 

1 At picric acid C^X^O 2 . 2.29 .... 64*16 . 64*40 

C-°H S + C 12 X 3 H 3 0 2 . 357 .... 100*00 


Appendix to Naphthalin. 

A, MetanapMhalin, C 20 H 8 . 

Pelletier & Walter. (1837.) Ann . Chim. Phys. 67, 269 ; Fogg, 
44, 8!. 

Dumas. Compt. rend. 6, 460 : Fogg. 44, 110 ; J. pr. Chem. 14, 214. 
Retlserin . (Pelletier and Walter.) 

Formation. Found accompanying naphthalin in the tar formed when 
illuminating gas is prepared by dropping melted pine-resin into red-hot 
iron cylinders; it probably exists also in many other empyreumatic 
products. (Pelletier & Waiter.) 

Preparation. Resin is submitted to distillation; the buttery mass 
passing over towards the end is collected apart; all adhering liquid is 
removed as completely as possible by pressure between blotting paper; 
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and the residue is dissolved in absolute alcohol. The solution treated 
with animal charcoal at a temperature a little above 40° C., then filtered 
and allowed to cool, yields crystals of metanaphthalin, which may be 
purified by repeated recrystallisation. (Pelletier Sc Walter.) 

Properties . White nacreous crystalline fiakes, unctuous to the touch, 
having a feeble odour of wax but no taste. Melts at 67° C.; distils 
over at 325° as an oil, which solidifies in a crystalline mass on cooling. 
Unaffected by light and air. (Pelletier Sc Walter.) 


20 C 
8 H 


120 

8 


93-75 

G*25 


Pelletier & 
Walter 
mean. 
93*72 .. 

6-72 ... 


Dumas. 


mca?i. 

93-4 

7-0 


C-°H 8 . 128 .... 100*00 ........ 100*44 .... 100*4 


According to Dumas, the formula is perhaps C S2 H 14 , which requires 93*2 p. c. C 
and 6*8 p. c. H. 


Decompositions. 1. Metanaphthalin is not acted upon by aqueous 
chlorine, but if chlorine gas be passed into the melted substance, it is 
converted, with evolution of hydrochloric acid gas, into a green resin, 
which is not crystal!isable, and is still less soluble in absolute alcohol 
than metanaphthalin. (Pelletier & Walter.) — 2. Cold nitric acid acts 
but slightly upon metanaphthalin ; heated acid converts it into an ochre- 
yellow resin which decomposes by heat, without volatilising. (This 
distinguishes it from naphthalin.) (Pelletier and Walter.) 3. Oil of 
vitriol does not act in the cold or on gently warming; but if meta¬ 
naphthalin be boiled with a large excess of oil of vitriol, it becomes 
carbonized. No sulphonietanaphtlialic acid appears to be formed in this 
reaction. (Pelletier Sc Walter.) 

Combinations. Insoluble in water. — Dissolves sulphur by heat. 
(Pelletier & Walter.) — Metanaphthalin is not attacked by potassium or 
by other metals; neither does it combine with the alkalis .—Dissolves 
slightly in cold, and very abundantly In hot alcohol , crystallising there¬ 
from on cooling; it is still more soluble in ether (paranaphthalin is 
insoluble in ether), and most soluble in rock-oil, oil of turpentine } and 
other hydrocarbons. (Pelletier k Walter.) 


B, Bodies isomeric with Naphthalin, and obtained by the 
dry distillation of the Benzoates* 

Laurent & Chancel. Compt. chim. 1849, 1 IT ; J. pr. Chan. 46, 510 ; 
Liebig & Popp's Jahresb . 1849, 326. 

Chancel. Compt. chim. 1849, 8T ; Compt. rend . 28, 83; Inst it. 1S49, 
19; Ann. Pharm. 72, 279 ; Pharm. Centr. 1849,, 216; Liebig k 
Popp's Jahresb . 1849, 326 ; Further, Compt chim. 1851, 85 ; Ann. 
Pharm. SO, 285 ; J. pr. (Them. 53, 252 ; Liebig & Popp's Jahresb . 
1851, 432. 

List k Lbipricht. Ann. Pharm. 90, 209. 
a. Hydrocarbon C 20 H S , melting at 92°. 









12 


PRIMARY NUCLEUS CTH*. 


Formation. Formed together with b. in the preparation of benzone 
(xii, 40), by the dry distillation of benzoate of lime; on rectifying the 
crude liquid, a and b are obtained in the portion which passes over up 
to 315° C, before the benzone. — a. and b. are doubtless secondary pro¬ 
ducts formed by the decomposition of benzone (Chancel.) 

2 C- 6 H 10 O 2 * C 2 0 4 4- C 20 H 8 + C 30 !! 12 . 

Preparation. The various products from the dry distillation of 
benzoate of lime are dissolved in oil of vitriol, whereupon the hydro¬ 
carbon a rises almost instantly to the surface of the liquid. This 
substance is removed, washed with water, repeatedly pressed between 
blotting paper, and recrystallised once or twice from boiling alcohol. 
(Chancel.) 

Properties. Crystallises readily in fine needles, melts at 92°, and 
volatilizes at a high temperature only (Chancel). 

IfM Chance 1 . 

average. 

20 C . 120 .... 93*75 93*46 

8 H. 8 .... 6*25 6*49 

C 20 H S . 128 .... 100*00 99*95 

From the high boiling point of a (and Z>), Chancel concludes that the atomic 
weight of a (and of b as well) must be very high; perhaps C 20 H S or C^H 12 . 

Dissolves more readily in alcohol and in ether } than b. (Chancel.) 
b. Hydrocarbon C 20 H S , melting at 65°. 

Formation . (Comp. p. 11.) 2. By passing the vapour of ben¬ 
zoate of ammonia over red-hot baryta, much benzonitrile, C U NH 5 
(xii, 161) being at the same time produced. (Laurent & Chancel.) — 
3. By the dry distillation of benzoate of potash. (Chancel). — 4. When 
benzoate of copper is submitted to dry distillation (see xii, 43), the products 
there mentioned are obtained, together with an oil boiling at 260° 
which, by heating with oil of vitriol, is resolved into sulpbo-carbolie 
acid and crystals, the latter separating out as the sulphuric acid solution 
cools, and more completely by tbe addition of water. These crystals 
appear to be identical with Chancel's hydrocarbon b . (List & Limpricht.) 

j Preparation, 1. The following is the best method. When benzoate 
of lime is mixed with potash-lime, and. submitted to dry distillation, a 
solution of b in benzene is obtained. The solvent is removed by distil¬ 
lation in a water batb, and the residue is purified by crystallisation from 
alcoliol (Chancel). — The vapour of benzoate of ammonia is passed 
through a tube containing red-hot baryta, and the small quantity of 
crystals obtained together with benzonitrile, is purified by sublimation 
and crystallisation from alcohol. (Laurent & Chancel.); 

Properties . Colourless (nacreous, iridescent (List k Limpricht) 
laminae, crystallising with difficulty, and melting.at 65° (69° according 
to List & Limpricht). Volatilises without decomposition at a very high 
temperature. (Laurent & Chancel). Has a faint agreeablfe smell of roses. 
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Chancel. Laurent 8c List &, 
average* Chancel, Limpricht. 

20 C. 120 .... 93*75 93*54 .... 93*9 .... 93*41 

8 H. 8 .... 6*25 6*47 .... 6*4 .... 6*66 

C-°H 8 . 128 .... 100*00 100*01 .... 100*3 .... 100*07 

According to Gerhardt {Traits 3, 9S4) the body is perhaps C 24 H 10 phenyl (by 
calculation, 93*5 p. c. C, 6*5 p. c, H). 

Forms a crystal!isable substance with bromine (tills distinguishes it 
from naphthalin). (Chancel.) 

It is far less soluble in alcohol and in ether than a . (Chancel.) 


Conjugated compounds of the nucleus C 20 H 5 . 

SulphonapMhalic Acid. 

C 2 °H s 3 ! O s = C'-°H S ,2S0 3 . 


Faraday. Phil. Trans. 1826, 140; JSchiu. 47, 355 and 459 ; Extr. 

Fogg. 7, 104. 

Berzelius. Pogg. 44, 377 ; Ann. Pharm . 28, 9 ; abstr. Per:. Jahresh. 

18,408. 

Begnault. Ann. Chim . Phys . 05, 87 ; J. pr. Chem. 12, 99. 

Liebig & Wohler. Pogg. 24, 169. 

Gregory. Ann. Pharm. 22, 272. 

Wohler. Ann. Pharm . 37, 197. 

Laurent. Compt.rend. 21,33; Compt. chim. 1849, 390; Extr. Ann. 

Pharm. 72, 297. 

Sulphonaphthalic acid (Faraday); Hyposu Iphonaphihalic add (Berzelius); Sulpha- 
Tiaphihanic acid (Laurent); PitJiiononapMhylic add (Kolbe). — First prepared and 
investigated by Faraday. 

Formation. Produced by melting naphthalin with oil of vitriol 
(Faraday), or with sulphuric anhydride (Liebig & Wohler), or with 
Nordhausen sulphuric acid, — bisnlphonaphthalic acid, sulphonaphthalin, 
snlphonaphthalides, and a red colouring matter, being in all cases simul¬ 
taneously formed. (Berzelius.) — The last four products are obtained in larger 
quantity, when Nordhausen sulphuric acid or sulphuric anhydride is employed (in 
which case hyposulphoglutic acid is formed, and sulphurous acid is always evolved), the 
proportion increasing with the violence of the reaction. (Berzelius). — "When oil of 
vitriol is employed, a particular acid is likewise formed, yielding with baryta, Faraday's 
smouldering baryta-salt. (Faraday.) Begnault did not obtain this salt, but Berzelius 
produced it in small quantity. — If an excess of sulphuric anhydride is employed, no 
undecomposed naphthalin is left. (Liebig & Wohler.) If oil of vitriol is used, the 
whole of the sulphuric acid does not pass into combination, even when the naphthalin 
is in excess and the mixture is warmed for several hours (Faraday); on the contrary, 
when 14 atoms of boiled oil of vitriol are digested at 100° C, for 12 hours, with an 
excess of naphthalin, 5 At. of sulphonaphthalic acid at the most are formed, and there 
remain 4 At. of 3|-hydrated sulphuric acid, which is no longer capable of forming 
sulphonaphthalic acid. Bi- and even terhydrated sulphuric acid still form a certain 
quantity of sulphonaphthalic acid. (Regnaulfc.) 

Preparation. A, Free acid. 1. The thick liquid which is obtained 
by saturating the most highly concentrated oil of vitriol at 90° with 
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naphthalin, and does not solidify when kept from the air, is allowed to 
absorb moisture * from tbe air, whereby it is converted after a few days 
into a dirty violet mass. The same reaction is produced, by directly 
mixing the thick liquid with a little water. When the solidified mass 
has been as far. as possible freed from adhering sulphuric acid by spread- 
lug it upon a porous tile, and then by pressure between two other tiles, 
it yields almost white talc-like scales, which are a mixture of sulphonaph- 
thalic acid, bisulphonaphthalic acid, and a little free sulphuric acid. 
(Wohler.) — 2. May he obtained pure, when prepared as above from the 
baryta or lead-salt, either by decomposing the lead-salt with sulphuretted 
hydrogen (Regnault), or by. decomposing the baryta-salt with sulphuric 
acid (Faraday), removing the excess of sulphuric acid by carbonate of 
lead, and precipitating tbe lead from tbe solution by sulphuretted 
hydrogen ; the filtered solution, evaporated in vacuo over sulphuric 
acid, yields a syrupy liquid, which after several days solidifies in a 
crystalline mass. (Berzelius.) 

” B. Baryta-salt . a. With Oil of Vitriol . 3. Seven hundred pts. 

of naphthalin are melted with 520 pts. oil of vitriol, and the whole 
shaken together. After the mass has become solid, tbe cake of crystals, 
is removed from the liquid beneath it, and melted with 300 pts. more of 
naphthalin. On cooling, an opaque liquid is obtained, which separates 
into two strata. The lower stratum is warmed and shaken with of its 
hulk of water, whereby most of the excess of naphthalin (and the rest 
on further dilution) is precipitated, after which the liquid is diluted with 
more water and neutralized with carbonate of baryta, whereupon the 
slight coloration of the liquid completely disappears. The whole is then 
filtered and the precipitate slightly washed. The precipitate contains, besides 
carbonate and sulphate of baryta, Faraday's smouldering baryta salt, which may be 
extracted by boiling water. The filtered solution yields on evaporation sul- 
phonaphthalate of baryta. (Faraday.) 

2. Naphthalin is digested with 2 pts. oil of vitriol between 70° and 
80° for several hours, and the resulting dark-red solution is diluted with 
water, neutralized with carbonate of baryta, filtered hot, and crystallised 
by cooling. The mother-liquor yields more crystals on evaporation, and 
the residues on the filter when boiled with water, likewise yield a little 
more of the same salt. The baryta-salt is purified by recrystallisation. 
(Regnault.) 

3. The best method . Naphthalin, freed from water by melting at 
100°, is added in small portions to oil of vitriol which bas been distilled 
and perfectly dried by prolonged beating, and tbe whole heated in a water 
bath to 100° C. (90° Wohler), whereupon the naphthalin melts, and 
dissolves, without evolution of gas, forming a yellowish red solution 
Naphthalin is continually added till the liquid, after beiug warmed for 
half-an-hour, deposits undecomposed naphthalin when diluted with water; 
further addition is superfluous. The liquid, which when cool is homogeneous, 
red and viscid, is diluted, and the naphthalin, part of which is deposited 
immediately and the rest in, the form of scales on cooling, is separated 
by filtration. Tbe residue on tbe filter partly dissolves in tbe wash- water (tbe soluble 
portion appears to consist of napbtbalin together with suiphonaphthalie acid.) Tbe 
bright brown-yellow filtrate contains suiphonaphthalie acid, bisulpho¬ 
naphthalic acid, free sulphuric acid and a red colouring matter. To 
purify the first two and to separate them from one another, either of 
the following methods may be adopted, (a.) The impure acids are 
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saturated with carLouate of baryta; the baryta is precipitated from the 
filtrate by sulphuric acid, whereupon the red colouring matter is likewise 
precipitated; and the now colourless filtrate is again saturated with 
carbonate of baryta, filtered* concentrated by evaporation, and mixed 
with twice its volume of alcohol, whereupon the mixture becomes turbid, 
and deposits for several hours a pulverulent precipitate of bisulphonaph- 
thalic acid. The greatest part of the alcohol is then distilled off from 
the residual solution, which on cooling deposits part of the suplhonaph- 
thalate in brilliant scales. On evaporating down the mother-liquor and 
adding* alcohol, a fresh portion of the nearly insoluble bisulplionaphthalin 
is deposited ; and the filtrate, which -when treated with acetate of lead 
gives only a slight precipitate after long standing, deposits sulphonaph- 
thalate of baryta in scales. — (6.) The impure acids are completely 
freed from sulphuric acid by carbonate of baryta, and the solution only 
half neutralized with carbonate of baryta, whereupon the liquid solidifies 
in a thick mass of small scaly crystals. In this manner, only the stronger 
snlpbonaphthalic acid is neutralized of which the baryta-salt being, almost insoluble in 
the cold acid liquid, is separated; but if the whole were completely neutralized or 
merely warmed, the precipitate would redissolve. The salt is collected on a 
filter, washed with cold water, and dissolved to saturation in boiling- 
water, from which it crystallises in scales on cooling. In this way, pure 
sulphonaphthalate of baryta is obtained (the concentrated solution of which is 
not precipitated by alcohol, and only after several days by acetate of lead), bisulpho- 
naplithalic acid remaining in solution. (Berzelius.) 

L. With Sulphuric Anhydride. The vapour of sulphuric anhydride 
is passed into a receiver, wherein naphtbalin is kept in fusion. The 
mass, which at first turns red, and afterwards dark brown, is dissolved in 
boiling water, arid the naphtbalin, which partly solidifies on the surface, 
and partly crystallises out on cooling, is separated by filtration. The 
sulphonaphtlialic and bisulphonaphthalic acids thus obtained, are purified 
and separated by methods ci or h . 

Properties. Known only as a bihydrated acid. — White, solid mass, 
hard and brittle when completely dry. (Faraday.) Solidifies in an 
irregular crystalline mass when the aqueous or alcoholic solution is 
evaporated (Regnault). Melts below 100 c without decomposition and 
solidifies in a crystalline mass on cooling (Faraday). Melts between S 
and 9Q J (Regnault). Tastes bitter, acid, and somewhat metallic, like 
copper salts. 


Regnault. 
in vacuo. 


20 C . 

. 120 .. 

.« 53*0S 

.... 53*71 

30 H. 

. 10 .. 

.. 4*43 .... 

.... 4*6.9 

S O. 

. 64 .. 

.. 28*32 


2 S . 

. 32 .. 

.. 14*17 



C- U II S ,2S0 3 + 2Aq.... 226 .... 100*00 


Sulphonaphthalic acid is a compound of unaltered naphtbalin with sulphuric acid 
— C-°H” Hr 2SO 3 . (Faraday, Laurent.) Contains hyposulphuric acid, and is formed 
by the simple combination of naphthalin with sulphuric acid : 

C £t, H s + 2S0 3 = C £0 H"S-O 5 ,HO, 

the 1 At. of water being replaceable by bases. (Regnault.) Contains hyposulphuric 
acid, as is rendered"” probable by the behaviour of the potash-salt when boiled with 
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potash, and of the mixture when evaporated to dryness and strongly heated. If the 
acid (according to Regnault) = C 20 H"S 2 O 5 ,HO, the baryta salt should give on analysis 
22*61 p. c. water; Regnault obtained 23*73, Berzelius 24*65 p. c. (average) of water; 
hence the formula of the acid =* C 20 H s S 2 O 5 ,HO. The formation of sulplionaphthalic 
acid by the action of sulphuric acid upon naphthalin, is not so simple as Regnault 
supposes, since other products are always formed as well as this acid. — The acid may 
also be viewed as a compound of 1 At. sulphonaphthalin with 1 At. sulphuric acid. 
(Berzelius.) 

Decompositions. Melts between 85° and 90' J , evolving part of its 
water of crystallisation, but decomposes before all the water lias been 
driven off; at about 120° C, it begins to smell of naphthalin; at a 
higher temperature, it swells up and leaves a very brittle shining residue 
of carbon (Regnault). At a gentle heat, sulplionaphthalic acid turns 
red, without evolution of sulphurous acid, gives off a little water, aud then 
contains free sulphuric acid; if a stronger heat be applied, it evolves- 
a little naphthalin, and assumes a dark brown colour, carbonization 
then suddenly setting in from the bottom of the vessel, and spreading 
rapidly through the entire mass; at a still greater heat, naphthalin, sul¬ 
phurous acid, and charcoal are obtained; but even after ignition, the 
residue still contains a little sulplionaphthalic acid. (Faraday.) 

If the concentrated aqueous solution be warmed, it first turns yellow, then brown, 
and is found to contain a yellow colouring matter, which also passes into most of the 
salts ; it can only be separated from the baryta-salt, by adding a few drops of sulphuric 
acid, and afterwards treating the solution with a little oxide of lead. (Berzelius.) 

2. The aqueous acid placed in the circuit of the voltaic battery, 
gives off hjnirogen at the negative pole, and oxygen and sulphuric at the 
positive pole ; the sulphuric acid acting upou the naphthalin, produces a 
dark yellow colour. (Faraday.) 

3. Nitric Acid converts it, first into nitro-sulphonaphtlialie acid, and 
afterwards, by prolonged action, into binitrosulphonaphthalie acid. 
(Laurent.) 

4. The potash-salt, boiled for a long time with an excess of potash, 
yields neither naphthalin nor sulphuric acid, but crystallises out un¬ 
changed on cooling. If the mixed solution be evaporated to dryness 
and tho residue of potash-salt and potash he heated till naphthalin begins 
to sublime, and the mass turns dark, its solution in water smells of 
creosote, a blackish brown residue remains undissolved, aud the dark 
yellow solution gives with hydrochloric acid, a whitish precipitate of 
fine, slowly subsiding crystalline scales. More of this substance is 
extracted by alcohol from the residue ; the solution acidilied with hydro¬ 
chloric acid, smells of sulphurous acid, and evolves that gas on boiling. 
(Berzelius.) 

5. The potash-salt, heated with sulphide of hydrogen and potassium, 
yields a very foul-smelling liquid which is soluble in water and does not 
precipitate lead-salts (naphthalin-mercaptan) (Gregory). 

Combinations .. The acid deliquesces in the air, and is very soluble 
in water, (Faraday.) 

Sulphonaphthalaies . The acid neutralises alkalis. The concentrated 
solution precipitates chloride of barium, but the precipitate dissolves on 
addition of water. The formula of the salts is C 20 H 7 MS 2 O G . Submitted 
to dry distillation, they yield first water and a little naphthalin, then 
sulphurous and carbonic acids, and leave a residue of sulphate, sulphide, 
and charcoal. Heated in the air, they burn with fl^me, and leave a 
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residue of sulphate mixed with charcoal. (Faraday.) They deflagrate 
violently with nitre; do not give off naphthalin when boiled with 
potash; decompose slowly when the dried residue is strongly heated, 
(Regnault,) They are all soluble in water, and mostly soluble in alcohol. 
(Faraday.) 

Sulphonaphthalate of Ammonia. Ill-defined crystals having a cooling 
saline taste. Melts and blackens by heat, burns with flame, and leaves 
a residue of acid sulphate of ammonia mixed with charcoal. If the 
aqueous solution be evaporated at ordinary temperatures, even when 
containing an excess of ammonia, it acquires the property of reddening 
litmus. Readily soluble in water, but not deliquescent. (Faraday.) 


Sulphonaphthalate of Potash . Obtained by decomposing the baryta 
salt with sulphate of potash. (Regnault.) Colourless, soft crystals, 
unctuous to the touch, sometimes transparent, sometimes opaque, occa¬ 
sionally forming efflorescences composed of small needles. (Faraday.) 
Small, white, very brilliant flakes, giving off in vacuo 3*78 p. c. aq. 
(1 At.=3*53 p. c.) (Regnault.) Permanent in the air; taste bitter and 
saline. (Faraday.) 


20 C . 

In vacuo. 
. 120*0 

.... 4S-73 .. 

Regnault. 

48*93 

7 H . 

7*0 

.... 2*84 .. 

. 3*04 

KO. 

. 47*2 

.... 19*16 .. 

. 19*09 

2 S . 

. 32*0 

.... 12*99 .. 

. 13*24 

5 O . 

. 40-0 

.... 16*23 .. 

. 15*65 


C^H'K^SO 3 . 246*2 .... 100*00 . 100*00 


The salt burns with flame in the air, and leaves a residue of sulphate 
of potash having a very feeble alkaline reaction. (Faraday.) Dissolves 
readily in water; the colourless solution is not decomposed by repeated 
evaporation and crystallisation. Dissolves in alcohol, forming a colour¬ 
less liquid. (Faraday.) 


Soda-salt. — White nacreous crystals permanent in the air and having 
a peculiar and decided metallic taste. (Faraday.) 

Sulphonaphthalate of Baryta. (.Burning with fame , Faraday.) Pre¬ 
paration (comp. p. 14.) Crystallises in tufts when the aqueous solution 
is slowly evaporated (Faraday), in cruciform laminae resembling prehnite 
(Regnault). Deposited in grains on cooling the hot aqueous solution 
(Faraday). Crystallises in foliated masses from the hot solution (Reg¬ 
nault). Crystallises from boiling alcohol in large transparent scales, 
which, on drying, cohere in a mass having a silvery lustre. (Berzelius.) 
After drying it appears white and tender, soft to the touch. Tastes bitter. 
Permanent in the air. The salt dried in vacuo, as well as that dried in 
the air, still contains 1 at. water, and gives off at 100°, 3*485 p. c. water 
= 1 at. (Regnault.) Contains 1 at. of water of crystallisation, which 
is completely expelled at 50°. (Berzelius.) 

VOL. XIV. C 
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Regnault. 

Liebig & 
Wohler. 

Faraday 




at 160°. 

at 100°. 


20 C . 

... 120 

.... 43*55 

. 43*80 .. 

. 43*40 .. 

.. 41-90 

7 H. 

7 

.... 2*54 

. 2*66 .. 

. 2*86 .. 

.. 2-86 

BaO. 

... 76*5 

.... 27*76 

. 27*59 ... 

26*58 .. 

.. 27-57 

2 S . 

... 32 

.... 11*61 

. 11*76 



5 0. 

... 40 

.... 14*54 

. 14*19 



C 20 H 7 Ba,2SO 3 . 

... 275*5 

.... 100*00 . 

. 100*00 




Berzelius obtained on tbe average 41*83 p. c. sulphate of baryta from the salt 
dried at 100°. 


Sulphonaplithalate of baryta, heated in a tube, evolves naphthalin, 
but not till the temperature exceeds 260° (a non-inflammable gas is 
evolved according to Regnault), then sulphurous acid and a little tarry 
matter, and at a very high temperature, leaves a blackish mixture 
of charcoal, sulphate of baryta, and sulphide of barium. (Faraday and 
Regnault.) — Heated on platinum foil, it burns with a brilliant, very 
smoky flame, and leaves the same blackish residue. — Not decomposed 
by boiling with moderately strong nitric or nitro-hydrochloric acid, so 
that no sulphate of baryta is precipitated from the solution ; if, how¬ 
ever, the acids are very concentrated, sulphuric acid is then liberated 
and other special decomposition-products are formed. (Faraday.) — 
Chlorine does not decompose the dry salt, unless heat is applied, where¬ 
upon the chlorine acts upon the naphthalin as it is liberated. — Soluble 
in alcohol, insoluble in ether. 


Sulphonaplithalate of Strontia . — White, imperfectly crystalline 
substance, resembling the baryta-salt; it is permanent in the air. 
Burns with a brilliant, but not red flame, leaving a residue similar to 
that of the baryta-salt. Soluble in water and in alcohol. (Faraday.) 

Suplionaphtlialate of Lime crystallises imperfectly and has a bitter 
taste. Heated in a tube, it yields the same products as the baryta-salt. 
Burris with flame. Dissolves slightly in water; soluble in alcohol. 
(Faraday.) 

Sulphonaplithalate of Magnesia. — White, crystallisable salt, of 
moderately bitter taste. Behaves like the baryta-salt when heated in 
a tube; burns with flame. (Faraday.) 

Sulphonaplithalate of Manganese is neutral, has an astringent taste, 
and gives the same results on heating as the baryta-salt. Dissolves in 
water and in alcohol. (Faraday.) 

Sidphonaphthalafe of Zinc. — Obtained by dissolving the metal (in 
which case hydrogen is evolved), or the hydrated oxide, in sulpho- 
naphthalic acid. White, bitter needles, permanent in the air, and 
burning with flame. Soluble in hot water. (Faraday.) 

Sulplionaphihalate of Lead is prepared by dissolving oxide of lead in 
the free acid. (Regnault.) * 
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a. Xeutral. White salt, permanent in the air (Faraday) ; crystallises 
still more irregularly than the baryta-salt, (Regnanlt.) Exactly like 
the baryta-salt, but more soluble ; crystallises by spontaneous evapora¬ 
tion in crystals which may be split into plates like mica. (Berzelius.) 
Tastes bitter, metallic, and slightly sweet. 


20 C . 

. 120 

... 38*63 .. 

Regnanlt. 
at 180°. 
. 38*50 

7 H . 

. 7 

2*26 .. 

2*40 

PbO ........ 

. 111*7 .. 

.. 35*93 .. 


2 S . 

. 32 

.. 10*29 .. 

. 10*21 

5 O . 

. 40 

.. 12*89 .. 

. 13*14 


C :o H“Pb,2S0 3 . 310*7 .... 100*00 . 100*00 

Behaves like the other salts when heated. (Faraday.) Decomposes 
by heat with increase of volume, and forms ramifications in all directions. 
(Regnanlt.) 

Dissolves in water and in alcohol. (Faraday.) It is less soluble in 
water containing free acid, than in pure water; the warm-saturated 
solution solidifies on cooling in an interwoven mass of scales. 
(Berzelius.) 

b. Basic. The neutral salt a is dissolved in water, and the solution 
boiled for some time with oxide of lead. The diluted solution on cooling 
deposits the new salt in crystalline flakes. Contains 53'81 p. c. oxide of 
of lead, which is expressed by the formula: C 20 H 7 Pb,2SO 3 -f PbO. 
(Regnanlt). 

c. When the solution of b is boiled for a considerable time longer with 
massicot, the decanted liquid deposits an abundant white powder, and 
scarcely anything remains in solution. (Regnanlt, Berzelius.) Regnardi 
found 70*36 p. c. oxide of lead, corresponding to the formula, C 2u H 7 Pk 
2S0 3 + 3PbO. 

Berzelius obtained a fourth basic salt of lead by prolonged boiling of 
the neutral salt with oxide of lead. A mass was deposited insoluble in 
water, soft and viscid when warmed, but becoming hard on cooling. 

Ferrous Su Iphonaph th a late is obtained by dissolving the metal 
(hydrogen being evolved), or the hydrated ferrous oxide in the acid. 
Crystal Usable. The aqueous solution absorbs oxygen from the air. 
(Faraday.) 

Salphonaplithalate of Xid:el. — a. Xeutral. Formed by dissolving the 
carbonate of the base in the acid. Green crystals decomposible in the 
ordinary way by heat; soluble in water. (Faraday.) 

5. Basic. Insoluble in water. 

Sulphonaphthalate of Copper is prepared by dissolving hydrated oxide 
of copper in the acid. Laminse united so as to present a radiated 
appearance; very pale green. Contains water of crystallisation, which 
it partly loses in dry air. Melts by heat, and burns with flame attended 
with the usual phenomena. (Faraday.) 

Mercurous Sulphonaphthalate ..— Formed by dissolving the freshly pre¬ 
cipitated carbonate in the acid. White, slightly crystalline salt, having 
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a metallic taste and feebly acid reaction. Destroyed by beat. When 
dissolved in water or alcohol, it leaves a yellow basic salt. (Faraday.) 

Mercuric Sulphonaphthalate . — The solution of the recently precipi¬ 
tated oxide leaves on evaporation a yellow deliquescent residue. May 
be set on fire in the air. (Faraday.) 

Sulphonaphthalate of Silver. —When the freshly precipitated hydrated 
oxide is dissolved in the acid, the almost neutral, brown solution, leaves 
on evaporation a brilliant, white, crystalline salt, permanent in the air, 
and having an intensely metallic taste. (Faraday.) Micaceous lamina) 
soluble in 9*7 pts. water at 20° C. (Regnault.) Regnault found 36‘03 
p< c. AgO (calculation, C 20 H 7 Ag,2SO 3 = 36*84 p. c. AgO). The aqueous 
solution deposits by prolonged boiling a black insoluble mass and then 
yields by evaporation abundant yellow crystals. (Faraday.) Does not 
decompose, even after several hours* boiling. (Regnault.) Burns with 
flame, leaving as final residue pure metallic silver. 

Sulphonapkthalic acid dissolves in alcohol, slightly in ether. Dissolves 
in oil of turpentine , olive-oil , and melted naphthalin , and in greater pro¬ 
portion the more anhydrous it is. The solution in naphthalin forms on 
cooling two strata, the upper of which is a solution of the anhydrous acid, 
the lower a solution of the hydrated acid in naphthalin. (Faraday.) 


Acid of Faraday’s Smouldering Baryta-salt. 

C“H S ,2SQ 3 1 

Faraday. Phil. Trans. 1826, 140 ; Schw. 47, 355 and 459; abstr. 

Pogg. 7, 104. 

Berzelius. Pogg. 44, 377 ; Ann. Pharm. 28, 9. 

Formation and Preparation. By acting on naphthalin with sulphuric 
acid, Faraday obtained, besides sulphonaphtkalic acid, a second acid, 
which, he says, is formed in proportionally smaller quantity, as the 
oil of vitriol is allowed to act upon the naphthalin at a lower tem¬ 
perature and in smaller quantity. The baryta-salt remains upon the 
filter, after the saturation of the impure sulphonaphthalic acid, together 
with the sulphate of baryta and a little sulphonaphthalate of baryta. 
The matter is extracted with boiling water, and the two baryta-salts are 
separated by crystallisation. (Faraday.) To obtain the acid, the lead- 
salt is decomposed with sulphuretted hydrogen, and the filtrate evaporated 
in vacuo over sulphuric acid. (Berzelius.) 

Mass crystallising in scales, soft to the touch, tasting acid and bitter 
like sulphonaphthalic acid. 

Does not absorb moisture from the air, hut gradually turns yellowish- 
brown by the action of sunlight. 

The potash-salt crystallises in scales, readily soluble in alcohol. It 
is not decomposed by boiling with concentrated potash-solution, but 
crystallises out unchanged on cooling. 
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Baryta-salt. — Small, translucent prisms, grouped in tufts, perfectly 
neutral, and almost tasteless. 


20 C .. 

..... 120 


Faradav 
at lOO* 0 
. 42*40 

7 H .. 


.... 2*54 

. 2*66 

BaO . 


.... 27*76 ... 

. 28*03 

2 S . 

. 32 

.... 11*61 


5 O . 

. 40 

.... 14*54 


C-°H"Ba,2S0 3 ... 

. 275-5 

.... 100*00 



Since this salt is just as neutral as that of sulphonaphthalic acid, it appears to differ 
from the latter only by a slightly lower percentage of naphthalin. (Faraday.) The 
baryta-salt contains exactly as much baryta as the common sulphonaphthalate; hence 
it is probable that the acid contains hyposulphuric acid in combination with an isomeric 
modification of naphthalin. (Berzelius.) 

The baryta-salt, heated in a tube, evolves only a little naphthalin 
together with a vapour having an empyreumatic odour, and a little 
sulphurous acid, and leaves the same residue as sulphonaphthalate of 
baryta. Heated on platinum foil, it gives only a slight flame, but rather 
smoulders away like tinder. The salt, heated for three hours to 227°, 
increases by only r 0*S per cent, of its weight in the air. Soluble in water, 
but much less than the sulphonaphthalate of baryta. (Faraday.) 

Lead’Sali. — Exactly like the baryta-salt. (Berzelius.) 


Bisulplionaplithalic Acid. 

C 20 H s S 4 O 12 = C 20 H s ,4SO 3 . 


Berzelius. Pogg. 44, 393 ; Ann. Pharm. 2S, 9 ; abstr. Ben. Jahresb. 

18, 468. 

Laurent. Compt. ehim. 1845, 177; Compt. rend. 21, 33; Compt. chim. 

1849, 390 ; abstr. Ann. Pharm. 72, 297; Liebig & Popp's Jahresb. 

1849, 440. 

Hyposulphonaphfhalic acid. (Berzelius.) Sulphonaphthalic acid , Thionaphihalic 
acid , Th i on ap h thy l- Dithio nsch icefehdu re. (Kolbe.) Dim If on aphtal i nsaure. 

Formation . Comp. p. 11. {Sulphonaphthalic acid.) 

Preparation. The bisulphonaphthalate of baryta precipitated by 
alcohol in the preparation of sulphonaphthalate of baryta (p. 14, 3, a), 
is washed with alcohol, dried, and dissolved in boiling water, whereby 
a yellow solution is generally formed. In order to get rid of the colour, 
part of the baryta is precipitated with sulphuric acid; the acid solution 
is saturated with carbonate of lead and filtered; the oxide of lead re¬ 
precipitated by baryta, and filtered; and the liquid free from oxide of 
lead, is slightly acidified with dilute sulphuric acid, then filtered, and 
evaporated down, whereupon the baryta-salt crystallises. The crystals 
are washed with alcohol till the liquid ceases to redden litmus. The acid 
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mother-liquor, evaporated almost to dryness, mixed with the wash- 
alcohol, and then washed with fresh alcohol, yields a fresh portion of 
the salt. The baryta-salt is dissolved in water, and precipitated by 
sulphuric acid; the excess of sulphuric acid is removed by carbonate of 
lend, and the lead in solution is precipitated by sulphuretted hydrogen. 
The filtrate is first evaporated on a water-bath, till the sulphuretted 
hydrogen is driven off, and then in vacuo over sulphuric acid. The 
solution acquires the consistence of syrup, and then dries up to a 
lamino-crystalline, slightly yellow mass. (Berzelius.) 

In the solid form, bisulphonaphthalic acid feels soft like powdered 
talc, and tastes acid and bitter, like suphonaphtbalic acid. It becomes 
coloured by exposure to the air, especially if repeatedly allowed to absorb 
moisture and afterwards dried in tbe sun. 

B isulpli on aph that cites. Bisulphonaphthalic acid is bibasic. Its salts 
= C 20 H 6 M 2 .4S0 3 ; according to Berzelius, they are C n H 4 - 5 0,M0,S 2 0 5 . 
They resemble the sulphonaphthalates and have the same bitter taste. 
They require a very high temperature to decompose them, and then 
yield naphthalin and sulphurous acid. They are not changed by boiling 
with concentrated potash, but if the mixture is evaporated down till 
the residue chars, the solution therefrom treated with sulphuric acid, 
evolves sulphurous'acid. The salts are readily soluble in water. To 
ascertain whether a small quantity of one of these salts is mixed with 
a sulplionaphthalate, the substance is dissolved in alcohol of sp. gr. 0’84 
and a few drops of acetate of lead are added to the solution, whereupon 
a precipitate is formed, bisulphonaphthalate of lead being almost insoluble 
in alcohol, (Berzelius.) 

Bisulphonaphthalate of Ammonia exactly resembles the potash-salt; 
evaporated at a gentle heat, it becomes coloured, and the residue contains 
free acid. 


Bisulphonaphthalate of JPotash is obtained by spontaneous evapora¬ 
tion, as a white granular mass; crystallises from a warm solution of 
aqueous potash, in scales united in arborescent groups. Readily soluble 
in water, slightly soluble in alcohol. 

BisidpKohiaphihalate of Soda does not afford good crystals by sponta¬ 
neous evaporation; it is more soluble in alcohol than the potash-salt. 

Bisulphonaphthalate of Baryta is deposited, by evaporation of the 
solution on a water-bath, in crystalline crusts on the bottom of the 
vessel and on the surface of the liquid. If the hot solution be allowed to cool 
slowly, the liquid becomes filled with a non-crystalline woolly vegetation of the salt. — 
Snow-white substance, resembling chalk. 

The anhydrous salt, exposed to heat, yields a sublimate of 
naphthalin, but not till charring has commenced, and gives acid vapours 
which however do not smell of sulphurous acid. Dissolves very slowly 
in water 3 even at the boiling heat. The solution may be evaporated down 
to a considerable extent before yielding any deposit; it generally turns 
yellow on evaporation, but, when containing free acid, deposits a white 
salt; if. however, it is neutral, it deposits a coloured salt, which leaves 
a small brown residue when dissolved in water, * 
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Very slightly soluble in alcohol, and precipitated from the aqueous 
solution by alcohol. 


20 C . 

. 120 .. 

.. 28*37 ... 

Berzelius. 
at 100°. 
. 29*24 

6 H . 

6 .. 

.. 1*42 ... 

. 1*78 

2 BaO,SO s . 

. 233 .. 

.. 55*08 ... 

.. 50*93 

2 SO 2 . 

. 64 .. 

.. 15*13 



C-°H 6 Ba-j4S0 3 . 423 .... 100*00 


According to Berzelius, the formula is C 11 H 4 * 5 O J Ba0,S-0 5 (calculation requires 
51*13 p. c. BaO,SG 3 ), comp. p. 22. The discrepancy between his analysis and the 
formula assigned, cannot easily be accounted for. 


Bisulphonaphthalate of Lead is exactly like the baryta-salt. It 
dissolves in water, but is so little soluble in alcohol, that it is almost 
completely precipitated thereby from its aqueous solution. (Berzelius.) 

Parts with 7 p. c. water at 220° C. (4 At. = 6*82 p. c.), and then 
contains 60*6 p. c. PbO,S0 3 (calculated, 61*5 p. c.). (Laurent.) 


20 C . 

.... 120 

.... 22*65 ... 

Laurent. 
at 100°. 
. 23*00 

10 H . 

.... 10 

.... 1*89 ... 

. 1*67 

*2 PbO,S0 3 . 

.... 303*6 

.... 57*33 


2 S . 

. 32 

.... 6*04 


8 O . 

. 64 

.... 12*09 


C' 20 H 10 Pb 2 ,4SO 3 , -i- 4Aq. 

. 529*6 

.... 100*00 



Hyposulphoglutic Acid* 

Berzelius. Fogg. 44, 377 ; Ann . Fharm. 28, 9. 

Preparation. 1 . When the red sulphate of baryta, obtained in the 
preparation of sulphonaphthalic acid (p. 14), is boiled for a long time 
with an excess of carbonate of soda, hyposulphoglutlc acid, is extracted 
together with a red colouring matter and a resin. The liquid, at a 
certain degree of concentration, deposits impure hyposulphoglutate of 
soda, in brown, viscid, glutinous masses, which however redissolve on 
dilution. The liquid filtered from baryta is concentrated and separated 
from the glutinous deposit, a small quantity of which still remains 
dissolved ; the mother-liquor is mixed with a large quantity of sulphuric 
acid, whereby the hyposulphoglutic acid still in solution is precipitated, 
and the precipitate is washed with hydrochloric acid, in which it is 
insoluble. The viscid resinous soda-salt is dissolved in as little water as 
possible and treated in tbe same way as the mother-liquor, and the 
precipitated acid is dried. To purify the product, it is dissolved in 
ammonia ; the excess of ammonia is expelled by evaporation; and the 
solution is filtered and precipitated with acetate of lead, whereupon a 
brownish-yellow precipitate is formed, while the pure Jead-salt remains 
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in solution. Tbe filtered solution is heated till the precipitated lead-salt 
redissolves, then concentrated, and precipitated with basic acetate of lead, 
and the precipitate is washed and decomposed by sulphuretted hydrogen. 
The precipitated acid is coloured brown by sulphide of lead; the liquid 
is therefore digested for 24 to 48 hours between 60° and 80° in a well 
corked flask, and then filtered. (The brown undissolved lead-salt, 
treated in a similar manner, yields a clear yellow liquid, containing the 
same acid, but contaminated with a resin and a colouring matter.) It is 
best to evaporate the acid thus freed from lead, in vacuo over sulphuric 
acid, since it becomes coloured in the air. — 2. The acid may be obtained 
from the mother-liquor of sulpbonaphthalate of baryta (p. 14, 8, a), which 
dries up to a gummy mass. This gummy mass is dissolved in water, 
and precipitated to a certain extent with subacetate of lead ; the 
precipitate is decomposed by sulphuretted hydrogen, and the filtrate 
concentrated and mixed with fuming hydrochloric acid, whereby the acid 
is precipitated almost colourless, while sulphonaphthalic acid remains in 
solution. (This process yields but little acid, since most of the acid is 
contained as baryta-salt in the sulphate of baryta employed in the first 
method of preparation.) 

Properties. Transparent, uncrystallisahle, slightly yellow mass, 
fissured like glass (when spontaneously evaporated in the air, it forms a 
yellow mass without cracks). Dissolves after the glass has been com¬ 
pletely dried. Inodorous, and hitter, like sulphonaphthalic acid, hut 
has a slightly acid taste. Reddens litmus. 

Dissolved by nitric acid , and decomposed on boiling; water precipi¬ 
tates from the solution a pale yellow substance, insoluble in water; the 
filtrate is colourless, and gives sulphate of baryta with chloride of barium. 
If the potash-salt be fused with excess of potash until charring begins, and 
the mass be then treated with dilute sulphuric acid, it evolves sulphurous 
acid ; heuce it contains hyposulphuric acid. 

With a small quantity of water, it forms a viscid glutinous substance. 
Dissolves readily in water, and is precipitated from the solution by sulphuric 
or hydrochloric acid (but not by nitric acid) as a viscid, glutinous mass. 

The Byposulpliogliitates are destroyed by ignition, wdth formation of 
sulphates; they are slightly soluble in cold water, more abundantly in 
warm water; the portion which remains undissolved melts by heat and 
becomes opaque. 

The potash , soda , and ammonia-salts , resemble in appearance the free 
acid. If caustic alkali or carbonate (carbonate of ammonia in the case of 
the ammonia-salt) be added to their solution, the greater part of the 
dissolved salt is precipitated in white scales, which gradually unite into a 
glutinous mass. The solution of the ammonia-salt yields by evaporation 
a residue which reddens litmus, still contains ammonia, and exactly 
resembles the free acid. 

Hyposidphoglutate of Baryta . — Melts below 100°. Dissolves in 
warm water, and is precipitated on cooling; dissolves in warm alcohol. 
Leaves when ignited 37*3 p. c. BaO,S0 3 . 

ITyposulphoglvtate of Lead. Melts below 100°. Dissolves in warm 
water, and is precipitated on cooling. Dissolves in warm alcohol. 

Hyposulphoglutic acid is soluble in alcohol } less soluble in ether. 
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Oxygen-nucleus C 20 H 7 O ? 

Naphthalase. c 20 H 7 O ? 

Lal'iieist. Ann, Chim . Phys, 59, 326 ; Rev. sclent 13, 68. 

Naphi hase. 

Formation. By heating nitronaphthalin "witli hydrate of lime or 
hydrate of baryta. 

Preparation. 3. Nitronaphthalin is heated (as slowly as possible, 
lest it should take fire, and but little product be obtained), with from 
S to 10 pts. of hydrate of lime in a retort filled up to the neck, where¬ 
upon ammonia is evolved and a brown oil (containing much naphthalin) 
and undecomposed nitronaphthalin pass over, while a thick oil condenses 
in the neck of the retort, and solidifies on cooling. The lime is blackened 
from separation of carbon. The neck of the retort is cut off near the bulb 
and washed, as well as the condenser, with ether, which leaves naph- 
thalase undissolved. — 2. A mixture of 1 pt. nitronaphthalin and 8 to 
10 pts. hydrate of lime or baryta, is distilled by small portions; the 
naphthalase condensing in the neck of the retort is collected, washed 
with ether, and distilled ; and the solidified distillate is again washed 
with ether. 

Prope 7 'ties. Yellow substance, which begins to sublime at 250°, hut 
does not melt till a stronger heat is applied, when it begins to boil. The 
vapour is yellow and condenses in small spangles, which are deposited on 
the neck of the retort in long, yellow needles. When melted, it solidifies 
in a fibrous mass on cooling. 


20 C .. 

.. 120 . 

... 88*8 ... 

Laurent. 
. 85*9 

7 H. 


... 5T ... 

. 4*8 

O. 

. 8 

... 6*1 ... 

. 9*3 

C-°H“0. 

. 135 . 

... 100*0 ... 

. 100*0 


Tbe analysis should be repeated. Perhaps 1 At. nitronaphthalin forms with 1 At. 
water of the hydrate of lime, 1 At. naphthalin, while another portion is converted into 
naphthalic and nitric acid, the latter being immediately decomposed by the excess 
of lime. 

Combinations. Naphthalase dissolves in water. — It dissolves in cold 
oil of vitriol , even in the smallest quantity, with a very intense and 
beautiful bluish violet colour. The solution in hermetically sealed 
tubes does not change colour even after two years. On the addition of a 
little water, the colour turns reddish-violet, and on the addition of more 
water, pure naphthalase is precipitated, which may again be turned blue 
by oil of vitriol. The solution in oil of vitriol may be evaporated down 
for a few moments without losing its colour; but it gradually turns red, 
and then brown. Even if the naphthalase be first heated with nitric 
acid or treated with chlorine, the blue colour is still produced on dis¬ 
solving it in oil of vitriol. 

Insoluble in alcohol, scarcely soluble in ether. 
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OXYGEN-NUCLEUS CPHW. 


Oxygen-nucleus C 20 H 6 0 2 . 

NapMhulmin. 

C 20 H 6 O 4 = C 20 H 6 O 2 ,O 2 ? 


Schutzenberger & Willm. Compt . rewd. 46, 894 ; J. pr. Ghem . 74, 75. 

Formation and Preparation . When hydrochlorate of naphthalidine 
is treated with aqueous nitrite of potash, a large quantity of nitrogen is 
evolved, and a light brown substance insoluble in water is formed, 
which, when treated with alcohol or with ether, yields a red substance, 
nitrosonaplithylin, turning blue with acids. There remains a tolerably 
bulky, ulmin-black, non-azotised residue, which is naphthulmin, and may 
be purified by solution in oil of vitriol and precipitation with water. 


Schutzenberger 
& Willm. 

20 C . 120 .... 75*95 76*18 

6 H. 6 .... 3*79 3*79 

4 O . 32 .... 20-26 20*03 

C 20 H 6 O 4 . 158 .... 100*00 100*00 

It is therefore the hydride of oxynaphthyl, or at least isomeric (?) with that 
substance. (Schutzenberger & Willm.) 

Insoluble iu almost all solvents, especially in acids and alkalis. 
Dissolves in oil of vitriol with indigo-blue colour, and is precipitated 
therefrom in its original state by water. 


Vanillin. 

C 20 H 6 O 4 = - C 20 H 6 O 2 ,O 2 'l 

Gobley. (1858.) N. J. Pharm . 34, 401. 

Am. Vee. Pf. J. Pharm . 34, 412. 

Givre de vanille . Mistaken by Buchholz ( Repei't. 2, 253) and by Vogel for ben¬ 
zoic acid, previously by Gobley for coumarin, and by others for cinnamic acid ; first 
recognized as a distinct body by F. L. Bley ( Br . Arch. 28, 132). 

Source. In vanille, the fruit of Vanilla aromatica. — It constitutes 
the crystals which effloresce from the pods' (Gobley, Vee); and is 
deposited from tincture of vanille which has been kept for a long time. 
(Gobley.) 

Preparation. The tincture of vanille, prepared with alcohol of 
85 p. c., is evaporated to the consistence of extract, diluted to a syrup 
with water and shaken up with ether, as long as that liquid takes up 
colouring matter. The ethereal extracts leave on evaporation a brown, 
strongly smelling residue, from -which boiling water extracts the vanillin, 
to be purified by animal charcoal and recrystallisatiop. 
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Properties. Colourless, long, four-sided, acicular prisms. Has a 
strong aromatic odour of vanilie, and a hot pungent taste. It is hard 
and cracks between the teeth. Melts at 76° and volatilizes almost com¬ 
pletely at 150° in small, brilliant, white crystals. Neutral. (Gobley.) 
The vanillin effloresced on vanilla-pods melts between 77 and 78°., and 
reddens litmus (Vee), very slightly (Gobley). 


20 C .. 

. 120 ... 

.. 75*95 ... 

Gobley 
. 75-22 

6 H.. 

. 6 ... 

. 3*79 ;.. 

. 3-98 

4 O. 

..... 32 L. 

. 20*26 • ... 

..... 20-80 

C- 0 H G O 4 . 


. 100*00 .... 

. 100*00 


Almost insoluble in cold, readily soluble in boiling water . (Gobley, 

Yee.) 

Dissolves without decomposition, in dilute acids , with yellow colour 
in oil of 'vitriol. (Gobley.) Dissolves easily in caustic potash , from which 
it is precipitated unchanged by acids. It does not expel carbonic acid 
from alkaline carbonates, even on boiling; neither does it combine-with 
bases. (Gobley.) 

Dissolves readily in alcohol , ether , and in oils both fat and volatile. 
(Gobley.) 


Naphthesie Acid. 

C®°H 6 0 8 = C 20 H 6 O 2 ,O 6 ? 

Laurent. Rev. sclent. 14, 560. 

Naphtessaure. 

Formation and Preparation. (See page 8.) Naphthalin placed in 
contact with bichromate of potash, water, and sulphuric acid, is violently 
attacked if little water is present, slightly if much water be present. 
If, after the reaction is over, the mass be treated with water, and the 
sedation filtered from undecomposed naphthalin, and left to itself for 
one or two months, crystals of chrome-alum are deposited, at first pure, 
but afterwards covered with white granules of the size of a pin's head. 
When these granules are dissolved in alcohol, they remain, on evapora¬ 
ting the filtered solution, as a crystalline mass, which may be purified by 
sublimation. 

Properties. Crystallises in rhombic needles of 58° and 122°; melts 
below 100°. 

Laurent. 

20 C . 120 .... 63*14 . 62*94 

6 H. 6 .... 3-16 2*93 

8 O . 64 .... 33-70 34*13 


C‘-°H 6 0-,0 6 .... 190 .... 100-00 . 100*00 

According to a preliminary experiment, the atomic weight is much less than is 
expressed by this formula. (Laurent.) 

Yery slightly soluble in water. 
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SULPHC-NUCLEUS C^H^SO 5 ). 


Sulphi-nucleus, C'°H 7 (S0 2 ). 

SulphonapMhalin. C^SO 3 ). 

Berzelius. Togg, 44, 404 ; Ann. Pharm . 28, 9. 

Regnault. Ann. Chim. Phys. 65, 87; J. pr. CAem. 12, 99. 

Laurent. Co?npt. chim. 2 849, 890 ; abstr. Pharm. 72, 2.97. 
Gerike. Pharm . 100, 216 ; Liebig & Kopp's Jahresbericht, 

1856, 613 (note). 

Chddc of Thiononaphthyl. (Koibe.) 

Formation, (p. 8.) 1. Produced, together with sulphonaphthalide, 

by the action of fuming sulphuric acid or sulphuric anhydride on naph- 
thalin. (Berzelius.) 2. By dissolving naphthalin in warm sulphuric 
acid, whereby only a small quantity of sulphonaphthalide is formed. 
(Berzelius.) 

Preparation. Naphthalin is treated with sulphuric anhydride, as in 
the preparation of sulphonaphthalic acid (p. 15), and by the addition 
of water to the red product, a mixture of sulphooaphthalin, sulpho¬ 
naphthalide, and undecomposed naphthalin is precipitated. The last is 
volatilised by prolonged boiling of the mixture with water. The residue is 
fatty, sticks to the glass vessel and dissolves very slightly in boiling water, which then 
becomes opaline on cooling. The residue is treated with cold alcohol, which 
dissolves scarcely anything but sulphonaphthalin, and the solution is 
crystallised by spontaneous evaporation. If the solution be evaporated 
by heat, it becomes turbid on cooling, and deposits a pulverulent mixture 
of both products, whilst the liquid contains merely traces of sulpho¬ 
naphthalide. (Berzelius.) 

Properties. Soft, laminated nodules (Berzelius); crystalline (Gerike). 
Melts far below 100° (Berzelius) ; at 70° (v. Febling, Handworterb. v. 
439); between 90° and 95° (Gerike), to a yellowish liquid* solidifying 
in a transparent (gummy, Gerike), highly electric mass. (Berzelius.) 


20 C .. 

. 120 . 

... 75*47 ... 

Berzelius, 
. 74*974 

7 H .. 

. 7 . 

... 4*40 ... 

. 4*879 

S . 

. 16 . 

... 10*06 ... 

. 10*000 

2 O . 

...... 16 . 

... 10*07 ... 

. 10*147 

C^HTSO-). 

. 159 . 

... 100*00 ... 

. 100*000 


According to Berzelius, sulphonaphthalin consists of (PH 5 combined with 1 At. 
SO 3 ; it is not probable however, that naphthalin exists as such in the compound; neither 
can it be determined whether sulphonaphthalin is C 20 H s O 2 -fS, or C 20 H s O,SO, or 
€-°H s ,S0 2 . (Berzelius.) It appears to be analogous to sulphobenzide, and therefore 
its formula is probably 2(C 20 H 7 SO 2 ). — (Gericke.) 

Decompositions. Heated above its melting j)oint, it gives off fumes, 
and sublimes as a mealy substance, portions of which are crystalline ; the 
product is partly decomposed sulphonaphthalin. Pleated in small tubes, 
it distils partly in drops, and then evolves sulphurous acid and turns 
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yellow, brown, and finally black. (Berzelius.) Sublimes partly unde- 
composed. (Gerike.) 

2. Decomposes with fuming nitric acid ; water precipitates white 
flakes from the solution. (Gerike.) 

3. Aqua regia does not form sulphuric acid, even after prolonged 
boiling ; but dissolves the substance after 24 hours’ boiling ; water pre¬ 
cipitates from the solution a substance which exactly resembles sulpho- 
naphthalide, and partly dissolves in ammonia with dark yellow colour. 
(Berzelius.) 4. Alcoholic potash A oes not decompose it at a high tem¬ 
perature. (Gericke.) 

Combinations. 1 . Does not dissolve in water (Gericke), boiling water 
dissolves only a trace of it, and becomes opaline on cooling (Berzelius). 

•— 2. Dissolves in cold alcohol , especially in anhydrous alcohol (Berzelius); 
scarcely in cold, and somewhat more in hot alcohol. (Gericke.) It is 
precipitated on cooling from the boiling saturated solution in the form of 
powder; but if separated before the liquid has cooled down below the 
melting point of sulphonaphthalin, it is deposited in drops, just as when 
the solution is evaporated by heat. (Berzelius.) 


Appendix to Sulphonaphthalin . 

Sulphonaphthalide. C“H !0 SO”- ? 

Berzelius. Fogg . 44, 404 ; Ann . Pharm. 28, 9 ; J. pr. Chern . 12, 99. 

Formation and Preparation . Formed, according to Berzelius, 
together with sulphonaphthalin, when naphtlialin is treated with sul¬ 
phuric acid, and in still greater quantity, when sulphuric anhydride is 
employed. The residue left on treating sulphonaphthalin and sulpho- 
naphtbalide with cold alcohol (p. 28), is dissolved in boiling alcohol, 
whereupon the sulphonaphthalide - separates on cooling out as a snow- 
white powder. 

Properties . Colourless; becomes strongly electric when rubbed or 
stroked with the back of a knife. Melts at a temperature much-above 
100 3 C. to a colourless liquid. Does not lose weight at 100°. 


Berzelius, 


24 C . 

.. 144 

.... 77*72 . 

... 77*146 

10 H . 

. 10 

.... 5*29 . 

... 5*131 

S . 

. 36 

.... 8*50 


2 0 . 

. 16 

.... S*49 



C 24 H io s0 2 . 186 .... 100*00 


According to v. Fehliug (Handworterb, v. 439) it is a mixture of a little naph- 
thalin with sulphonaphthalin. Gerhardc was of the same opinion (2>. 3, 460). This 
is rendered very Improbable by the much higher melting point of sulphonaphthalide. 
(Carius.) 

Decompositions . 1. Heated above its melting point, it fumes and 

sublimes with decomposition as a partly crystalline powder. This subli- 
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BROMINE-NUCLEUS CTBrHL 


.mate melts and solidifies in a crystalline mass on cooling; if the subli¬ 
mate be dissolved in alcohol, it crystallises out by spontaneous evapora¬ 
tion in small, short, needles acuminated at both ends, and appearing 
like elongated octahedrons; they have a slight yellow tinge, and are 
insoluble both in dilute acids and in caustic alkalis. Heated in a glass 
tube, sulphonaphthalide behaves like sulphonaphthalin. 

2. Sulphonaphthalide is but slowly attacked by aqiia regia; it 
coheres, then melts on the surface, and slowly evolves nitric oxide. After 
prolonged boiling, it dissolves completely, if enough nitric acid is present; 
and the solution gives with water a white precipitate which assumes a 
lemon colour on the filter. The filtered liquid does not contain a trace of 
sulphuric acid, even when heat has been applied for several days; hence 
the sulphonaphthalide must be converted into another sulphurized body. 

3. Heated with nitrate of baryta, it volatilises without oxidation 
of the sulphur. — 4. On heating it with chlorate of potash and carbonate 
of soda , a partial decomposition is effected, and the solution of the 
residue contains sulphuric acid. 

Combinations. Insoluble in water, concentrated nitric acid, and 
caustic potash. 

Dissolves very slightly, if at all, in cold, and slightly in boiling 
absolute alcohol, separating out for the most part, on cooling. Very 
slightly soluble in ether . 


Bromine-nucleus C 20 BrII 7 . 

Bromonaphtlialin. C 20 BrH 7 . 

Laurent. Ann. Chhn . Phys. 59, 216; Ann. Pharm. 12, 1ST ; Fogg. 

31, 320 ; Further, Rev. scient. 12, 195. 

Bromonaphiala&e, Bronaphtase. (Laurent.) Bromide of naphthyl. (Kolbe.) Bro- 
minated nap hi halm. (Gerhardt.) 

Formation and Preparation. Formed when bromine is brought in 
contact with excess of naphthalin, a violent action taking place, heat- 
being developed, and hydrobromic acid evolved. With excess of 
bromine, bibromonaphthalin is likewise formed, and is very difficult to 
separate from bromonaphtlialin, since both are equally soluble in alcohol 
and ether. They may be incompletely separated by distilling the crude 
oily mixture, bibromonaphthalin passing over towards the last. 

Properties. Colourless oil, volatile without decomposition. The 
crude oil, not previously purified, gave on analysis 50'90 p. c. C. and 
2*95 p. C. H, (Laurent.) In accordance with this analysis, Laurent considers the 
crude oil to he a mixture of 1 At. bromonaphtbalin, C'^BrH 7 , and 1 At. bibromonaph- 
thalin, C 2 °JBr 2 H 6 . 

Decompositions. 1. Bromonaphtbalin is not attacked by alcoholic 
potash . — 2. Bromine converts it into bibromonaphthalin and other 
bromlnated products, hydrobromic acid being evolved. — 3. Chlorine. 
forms hydrochlorate of bromochloronaphthalin and an oily compound 
containing bromine and chlorine. — 4. Sulphuric acid converts it into 
bromosulphonaphthalic acid. 



BROMOSULPHONAPHTHALIC ACID, 
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Conjugated compound of the Bromine-nucleus , C 20 BrH 7 . 

Bromosidphonaphtlialic Acid. 

C 20 BrH 7 S 2 O 6 = C 20 BrH 7 , 2S0 3 . 

Laurent. Compt . rend. 23, 33; Compt. chim. 1849,390; ab'sir. 'Ann. 

Pharm. 72, 29? ; Liebig & Kopps Jahresh. 3S49, 441. 

Brominaphtilinschwefelsdure; BromoriaphiJiylodithionic acids Brominaied Sulpha* 
nap/ithalic acid. 

Known only in combination with bases. 

Formation and Preparation of the Potash-salt. Bromonaphthalin is 
heated with fuming sulphuric acid till complete solution takes place, after 
which the liquid is diluted with water and neutralised with potash. The 
whole is then heated to boiling, filtered from a little free bromonaphthalin, 
and allowed to cool. The crystalline mass which now separates out is 
washed on a filter and dissolved in boiling alcohol. Ou cooling, the 
potash-salt is deposited in crystals. 

Decomposition. By boiling nitric add . If the solution of the potash- 
salt he evaporated to dryness with nitric acid, and the residue taken up 
with water and neutralised with potash, a yellow powder, almost insoluble 
in water, separates out, which deflagrates when heated in sealed vessels, 
and is therefore probably a nitro-compound. 

Bromosulphonaphthalate of Potash. — Colourless, crystallises in 
nodules. 


Laurent, 

mean. 

C 2 °BrH 6 S0 2 .. 238*0 .... 73*3 

KO,SG 3 . 87*2 .... 26*7 . 25*95 

CTBrKH^SO 3 .... 325*2 .... 100*0 

Bromosulphonaplithalate of potash produces in a moderately dilute 
solution of chloride of calcium, a white precipitate ; also in acetate of lead. 
It does not precipitate salts of magnesium, manganese , cobalt , nickel , zinc , 
or silver. 


Bromosulphonaphthalate of Baryta obtained by double decomposition, 
separates out from its warm and slightly dilute solution as a crystalline 
precipitate. 

Laurent. 

€®BrH 6 S0 2 .. 23S*0 .... 67*3 

Ba0,S0 3 . 116*5 .... 32*7 324 


C 2Sj £rBaH G ,2S0 3 .... 354*5 .... 100*0 
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BROMINE-NUCLEUS OWE 6 . 


Bromins-nuchus C J0 Br 4 H 6 . 


Bibromonaphthalin- C“Br 4 H 6 . 

Laurent. Ann. CJhim. Phys. 59, 216; Ann. Pham. 12, 187 ; Pogg. 31, 

320; Further, Rev. scient. 12, 204. 

Bromnaphtalese , Bronaphtese . (Laurent.) Dekahexylbromur. (Berzelius.) Bto- 
mide of bromonaphthyl (Koibe). 

Formation and Preparation . Bromine is added to naphtlialin or 
to bromonaplithalin till no more hydrobromic acid is evolved; and the 
mass, whick solidifies when the reaction is completed, is dissolved in 
alcohol and left to crystallise. Also formed when Laurent’s first hromure 
de bronaphtine is heated, together with free bromine and terbromonaphthalin, (Comp, 
p. 34.) 

Properties. Long, white, inodorous needles, whose section forms a 
hexagon with two very acute angles. Melts when heated and solidifies 
in a fibrous mass when cooled to 59°. Volatile without decomposition. 

Laurent. 

20 C . 120 .... 41*95 . 42*3 7 

6 H... 6 .... 2*12 2*25 

2 Br. 160 .... 55*93 

C 20 Br 2 H G . 286 .... 100*00 

Decompositions. Heated on platinum-foil in the fiame of a lamp, it 
burns with a smoky flame, which goes out as soon as the lamp is taken 
away. — 2. - Chlorine does not act upon it in the cold; but on heating, quad- 
richioronaphthalin is formed. 3. Cold nitric acid does not attack it; the 
boiling acid decomposes it. — 4. Sulphur dissolves in bibromonaphthalin . 
when heated; on cooling, both bodies separate in crystals. If heat be f 
applied till the mixture of the two bodies assumes the colour of 1 
bromine, it remains fluid for a long time after cooling to 10°. If the f 
mixture be ultimately heated to boiling, it evolves hydrobromic and \ 
hydrosulphuric acids, and deposits charcoal, — 5. Sulphuric add appears 
to be without action on bibromonaphthalin, even when warmed, but chars 
it slightly. Fuming sulphuric acid forms bibromosulphonaphthalic acid. 

— 6. Potassium decomposes it slightly at a gentle heat, and becomes 
covered with bromide of potassium; at a strong heat, decomposition 
suddenly takes place, with evolution of light, and charcoal is deposited. 

— 7. It is not attacked by hydrate of potash . 

Combinations , Insoluble in water; very soluble in alcohol and in 
ether . 
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Conjugated compounds of the Bromine-nucleus C 20 Br 2 H 6 . 

Bibromosulplionaplitlialic Acid. 

C~°3rH 6 S 2 0 6 = C 20 Br 2 H 6 .2SO 3 . 

Laurent. Compt.rend . 21,33; Compt . chim, IS 49, 390; abstr. Ann. 

Pkarni . 72, 297 ; Liebig Sc Xopp's Jahresh . 1849, 441. 

Blhromonaplithylodiildorde acid; Bihroininaled sulphonaphihalic acid . 

Known only in combination with, bases. 

Formation and Preparation. Prepared from bibronionaphthalin with 
fuming sulphuric acid, in the same way as bromosulplionaphtlialic acid 
from bromonaplithalin. The solution is diluted with water, neutralised 
with potash, and heated to boiling; and the liquid is filtered from the 
free bibromonaphthalin, and allowed to crystallise by cooling. The 
bibromosulphonaphthalate of potash thus obtained is purified by recrys- 
tallisation. 


Pat a.desalt. Laurent. 

c- i: jjr-ii 5 so-.sir .... rs -4 

KO,SO ;i . 87’2 .... 21-6 . 21*5 


C- u Br 2 KH 3 ,2S0 s . 404*2 .... 100.0 

Bibromosidplionaphiltalaie of Baryta is obtained by mixing the solu¬ 
tion of the potash-salt with a very dilute, boiling solution of chloride of 
barium. Deposited on cooling as a fiocculent precipitate, consisting of 
microscopic crystals. 

Laurent. 

C-°Br-H 3 S0 2 . 317 .... 73*2 

BaO,SO s . 116*5 .... 26*8 . 2-5*6 


C‘ :0 Br-Bali 5 ,2SQ 3 . 433*5 .... 100*0 


Bromine-n ucleus C 20 Br 3 H 5 . 

Terbromonaplitlialin. 

C 20 Br 3 H 5 . 

Laurent. Bev. scient 12, 213 ; 13, 95. 

JBrcrnnaplttalhe, Bronaphilse . (Laurent.) BroTiiias of hibroYiioncipJitliyl. 

Formation and Preparation. 1. Bibromonaphthalin is heated with 
excess of bromine. — 2. Laurent’s first bromure de hronaptitine is heated 
in a retort, whereupon bromine is evolved and a crystalline mixture 
passes over, consistin'? of bi- and ter-bromonaphthalin, which are separata 
by ether. By spontaneous evaporation, the terbromonaphthalin crystal¬ 
lises first, mixed however with bibromonaphthalin. 

VOL, XIV. 
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APPENDIX TO TERBROXAPHTHALIN. 


Properties. Fine yellow needles; melts at about SO 3 , and then 
does not sometimes solidify till It has cooled down to the common 
temperature. 


Laurent. 

20 C . 120 .... 32*87 . 34*30 

5 H.. 5 .... 1*37 1*46 

3 Er. 240 .... 65*76 

C- ; BrXl 3 . 365 .... 100*00 

It still contained a little bibromonaphthalin. 

\ ery slightly soluble in alcohol, moderately soluble in ether. 


Appendix to Terhromonaphthalin . 

BronapMMn, c 20 H 5 * 5 Br 2 * 5 ? 

Laurent. Rev. sclent 12, 204. 

Formation and Freparation. Formed, together with several other 
products, by pouring bromine over bibromonaphthalin. The mixture is 
extracted with ether and the compound is obtained in crystals by spon¬ 
taneous evaporation. 

Properties . Opaque, white, microscopic needles, united in slightly 
radiated scales. Alelts at 46°, and volatilises undecomposed.* 

Laurent. 

20 C. 120 .... 37*40 . 33*17 

5'5 H... 5*5 .... 1*75 . 1*S2 

_ 2*5 Br . 200 .... 60*S5 

C :f 'Br-* 5 H 5 * 5 .... 325*5 .... 100*00 

It is perhaps ~ C-°Br-H 6 4- C 2iJ Br 3 H 5 . 


Laurent’s First Bromide of BronapMhin. 

(PH-Sr-l Br 4 . 

Laurent. Rev. sclent. IS, 95. 

Formation and Preparation . When bibromonaphthalin is exposed to 
sunshine, with an excess of bromine, hydrobromic acid is evolved, and 
alter one or two days, a crystalline mass is deposited, which either con- 
sists wholly of the bromide, «*r contains the compound C 2i Br 5 H 3 ,2HBr as 
well. It enough bromine has been used, the bromide crystallises in prisms 
which may be picked out with a pair of forceps. Should the compound 
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G :t0 Br 3 H 3 .2HBr Lave been likewise formed, tlie mixture, after repeated 
washing, must be triturated with ether and dissolved therein, the solution 
allowed to evaporate slowly, and the crystals picked out. 

Properties . Eight rhombic prisms, (Fig. 65); i : t = 115 s 30'; 
%': t = 10.9 s ; u f : u = 142°. 


Laurent. 

20 C .. 120 .... 18-59 19*40 

5‘5 K. 5*5 .... 0‘S5 .. 0*88 

6.5 Br. 520 .... SQ-56 

C-“H 5 * 5 Br 5,a .... 645*5 .... 100*00 

According to v. Fekling ( Handworierb , 5, 456), it is a mixture of 
C 50 Br 4 H 4 ,2HBr and C 20 Br £ H 3 ,2HBr. It is decomposed by distillation, 
bromine being evolved and a mixture of bi- and terbromonaphthalin 
passing over. (Laurent.) 


Laurent’s Second Bromide of Bronaphtliin. 

C a H 5 - 5 Br"- ! . Br 4 . 

Laurent. Bey . sclent. 13, 97. 

Formation and Preparation . Bibromonaphthalin is heated with 
excess of bromine, and allowed to stand for two days, the whole being 
repeatedly heated. A body very slightly soluble in ether is formed, 
apparently of the same formula as the first- bromide of hronaphthin, 
but crystallising in a different form. 

Oblique rectangular prisms m : f — 90 s ; y : i — 90': y : m — 127~. 
Sometimes the angles y } m, i are truncated by the faces a, which oblite¬ 
rate all the others, a : m = 13 ' J : a : t = 120'". 

Laurent's analysis gave 1S’94 p. c. C and 0S6 p. c. H. 

Evolves bromine and a little hydrobromic acid when heated, and 
leaves an oil which solidifies in needles on cooling. 


Promhie-nuclem C“°Br 4 H 4 . 

QuadiibromonapMlialin. 

C=°Br 4 H 4 


Laurent. Rev. sclent. 12, 221. 

BronapMose. (Laurent.) Bromide of tribromonaphthjl. 

Formation and Preparation. When the bromide C 20 Br 4 H 4 ,2HBr is 
distilled, hydrobromic acid and a little bromine are evolved, and a white 
substance distils over, which is a mixture of quadr ibromonaphthalin with 

3 > 2 
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BROMINE-NUCLEUS <PBr*H«. 


another body. In order to effect their separation, they are washed with 
ether, then warmed with ether in a strong sealed tube placed in a water 
bath at 100°, and after the whole has cooled, the short brilliant prisms of 
quadribromonaphthalin are picked out from the other substance, which 
crystallises in very fine needles. 

Properties. Oblique prisms with oblique base, exactly resembling 
quadrichloronaphthalin b. Inclination of the lateral edges = 101° 30'.. 
Inclination of the base to either side = between 101° SO' and 102°. 
Volatile without decomposition. 


Laurent. 

Prisms . mean. 

20 C . 120 .... 27*45 27*17 

4 H. 4 .... 0*91 0*93 

4 Br. 320 .... 71*64 

C 20 Br 4 H 4 . 444 .... 100*00 

Hydrate of potash has not the slightest action on this compound. It 
is slightly soluble in alcohol and in ether. 

The substance crystallising in fine needles which accompanies qnad- 
ribromonaphthalin, is probably isomeric with that compound. The angles 
of the needles are of 120°; the crystals are very elastic, brittle, and very 
slightly soluble in ether. (Laurent.) 


Hydrobromate of Quadribromonaphthalin, 

C 20 Br 5 H 5 = C i0 Br 4 H‘ 3 HBr. 

Laurent. Eev. scient. 13, 94. 

Souslromure de hronaphtise. (Laurent.) Bromure dc naphtaline irihromee. 
(Gerhardt.) 

Formation. Sometimes formed, together with the compound 
C 20 Br 4 H 4 ,2HBr, when bibromonaphthalin is treated with bromine. To 
separate the mixture, it is boiled with ether, in which the bromide 
C 20 Br 4 H 4 ,HBr chiefly dissolves, and is deposited in microscopic needles 
by the spontaneous evaporation of this solution. 

Needles. Laurent. 

20 C .. 120 .... 22*85 23*61 

5 H. 5 .... 0*95 1*00 

5 Br. 400 .... 76*20 

C 20 Br 4 H 4 ,HBr . 525 .... 100*00 


Decomposed by distillation , evolving bromine with a little hydro- 
bromic acid, and yielding a crystalline sublimate very slightly soluble in 
ether (quadribromonaphthalin*?) 
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Bihydrobromate of Quadribromonaphtlialin. 

C 20 Br 6 H 6 = C 20 Br 4 H 4 , 2HBr. 


Laurent. Rev. sclent, 13, 9 4. 

Bronaphtesbromilr, Decahewylsuperbromid. 

Formation and Preparation . By pouring bromine oyer naphthalin or 
bibromonaphthalin. Sometimes after a few hours a white powder is 
deposited, which is washed with ether. 

Properties. Crystallises by spontaneous evaporation from its boiling 
ethereal solution, in microscopic rhombic tables. 

Tables . Laurent. 

20 C . 120 .... 39*30 20*49 

6 H. 6 .... 0*99 1*01 

6 Br. 480 .... 79*21 

C-°Br 4 Hh2HBr. 606 .... 100*00 

Decompositions. 1. Decomposes by distillation into hydrobromic 
acid, a little bromine, and quadribromonaphtlialin, which condenses in 
the neck of the retort. — 2. Decomposed with great difficulty by alcoholic 
potash , with formation of bromide of potassium. 

Very slightly soluble in boiling ether . 


Bromine-nucleus C 20 Br 5 H 3 . 

Bihydrobromate of Pentahromonaphthalin. 

C 20 Br 7 H 6 = C 20 Br 5 H 3 , 2HBr. 

Laurent. Rev . sclent. 13, 579. 

Bromure de bronaphtise. (Laurent.) Quadribromnaphtylbromur-bibromioas - 
serstoff . (Kolbe.) 

Formation and Preparation „ By the prolonged action of bromine on 
bibromonaphthalin or on naphthalin, at a gentle heat, and finally in sun- 
shine. The substance is recrystallised from ether, and the crystals picked 
out with forceps. 

Properties. Crystallises in prisms belonging to the doubly oblique 
prismatic system, very closely resembling prisms of the oblique prismatic 
system; like Fig. 112, together with the sides a; u:u~ 110°; i : h 
right = 132°, left = 130° 30'; i : a left = 120°; i : u = 105°. 

Pris m s . Laurent. 

20 C . 120 17*52 .... 18*01 

5 H. 5 0*73 .... 0*75 

7 Br. 560 81*75 .... 


C 20 Br*H 3 ,2HBr. 


685 


100*00 
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Decomposed by distillation, bromine being evolved and another pro¬ 
duct formed which has not jet been investigated. 

Very slightly soluble in ether. 


Chlorine-nucleus C 20 C1H 7 . 

CMoronaphtlialin. C 20 ClHb 

Laurent. Ann. Chim. Phys. 59, 196 ; abstr. Ann . Pharm. 8, 8 ; Berz. 
Jcihresb. 16, 350.— Rev. scient. 13, 78 , & 92. — Zinin. J. pr. Chem. 
33, 36. 

Chlornaphtalas , Chlornaphtas. (Laurent.) Tkodekatcsserylchlorilr. (Berzelius.) 
Naphtaline chloree. (Gerhardt.) Chlor onaphthalid. (Mitsclierlich.) a- Chloro?iaph- 
thalid. (Lowig.) 

Formation cmcl Preparation. 1. Hydrochlorate of ckloronaphthalin 
is repeatedly distilled over hydrate of lime. — 2. Hydroclilorate of 
chloronaphthalin is boiled with alcoholic potash, and the oily compound 
thus liberated is precipitated by adding water, and purified by distilla¬ 
tion (Laurent.) 

Properties . Colourless, transparent oil; combustible; distils without 
decomposition. 





Laurent. 


Oil. 


mean. 

20 C . 

. 120 

.. 73*84 ... 

. 72*75 

7 H. 

. 7 

.. 4*31 ... 

. 4*00 

Cl. 


.. 21*85 



C-°C1H~. 162*5 .... 100*00 


Decompositions. 1. Heated with oil of vitriol, it is converted into 
chlorosulphonaphthalic acid (Zinin); it is not attacked by sulphuric acid 
(Laurent). 2. Decomposed by bromine with violent eiterveseence; 
hydrobromic acid being evolved, and bihydrobromate of terbromochloro- 
naphthalin (C^Br’ClHViHBr), being formed. — 3. Chlorine converts it 
into a peculiar oil which is changed into ^-terchloronaphthalin by 
hydrate of potash. If the action of the chlorine is aided by a gentle 
heat, ter- or quadrichloronaphthalin is directly formed. — 4. Hot attacked 
by hydrate of p>otash. (Laurent.) 


Conjugated compounds of the Clitorine-nudeus C 20 C1H 7 . 

ChlorosulphonapMhalic Acid. 

C S0 C1H 7 , 2S0 3 . 

Zinin. J. pr. Chem. 33, 36. 

Chlorsulfonaphialmsaare , ChlorohjposulpJionaphthalasic acid. (Laurent.) Acute 
sulfonaphtahque chlore. (Gerhardt.) 

. formation ancl Preparation. 1vol. of purified chloronaphthalin is 
mixed with 2 vols. of sulphuric acid, and the mixture heated for a 
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quarter of an Lour in an oil-batli to 140°. A transparent, brownish 
liquid is thereby obtained, which is not changed by cooling, but on the 
addition of a few drops of water, solidifies in a white, buttery, crystalline 
mass, which must be placed upon a porous tile to absorb the excess of 
sulphuric acid. (Zinin.) The same acid is also probably obtained by 
treating hydrochlorate of chloronaphthalin with fuming sulphuric acid, 
hydrochloric acid gas being evolved. (Laurent.) 

Properties. Melts by heat to a brownish liquid, and then decomposes, 
diffusing an odour of naphthalin. 

Combinations. Readily soluble in water . 

Forms with bases chiefly soluble salts; with ammonia, a white, 
easily soluble, non-crystalline mass ; with potash, a dull, white powder, 
but slightly soluble in water and in alcohol; this gave according to 
Zinins analysis, 16*71 p. c. KO, (the formula C 20 ClH°K,2SO 3 requires 
16*8 p. c. KO). 

Chlorosulphonaphthalate of Baryta. Dull white, microscopic needles, 
difficultly soluble. 


20 C . 

. 120 

.... 38*69 .. 

Zinin. 
at. 150° 
.... 38*77 

6 H. 

. 6 

1*94 .. 

.... 2*13 

Cl. 

. 35*5 

.... 11*46 .. 

.... 11-18 

BaO ... 

. 76*6 

.... 24*69 .. 

.... 25-65 

5 O . 


.... 12*90 .. 

.... 11-96 

2 S . 

. 32 

.... 10*32 .. 

.... 10-31 

C 2 ”ClH 6 Ba,2S0 3 . 

. 310*1 

.... 100*00 .. 

.... 100-00 


Cuprous chlorosulphonaphthalate is a white flocculent precipitate; the 
ctipric salt is bluish and readily soluble; the lead-salt a white, almost 
insoluble body; the silver-salt a white, curdy, precipitate, slightly soluble 
in water, and decomposing at 100° C. 

Chlorosulphonaphthalic acid dissolves easily in alcohol. 


Hydro chlorate of Chloronaphthalin. 

C 20 C1 2 H 8 = C 20 C1H 7 , HC1. 


Laurent. Ann. Chim . Phys. 52, 275 ; Ann. Chim. Phys. 59, 196 ; 

Ann. Pharm. 8, 8; Pogg. 29, 77; abstr. Bevz. Jahresb. 16, 350; Bev. 

scient. 13, 76. 

Hydro chlorate of Chlornaphthalase, or ChlonapMhase. (Laurent.) Bichloride of 
naphthalin. (Berzelius.) Naphtalidchloriir. (Mitscherlieh.) Napli tylchlorilr-ch lor - 
ivasserstoff. (Kolbe.) Chlorure de naphtaline. (Gerharelt.) 

Formation . Hydrochlorate of chloronaphthalin is the first product 
of the action of chlorine upon naphthalin. 

Preparation. 1. When dry chlorine gas is passed at the common 
temperature over naphthalin, a violent action immediately sets in; the 
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naphthalin melts, and when the stream of chlorine is rapid, partly sub¬ 
limes as solid C'°C1 2 H 6 ,2HC1, hydrochloric acid being liberated at the 
same time. The mass gradually thickens, owing to the formation of a 
granular substance, and after a while assumes the consistence of solidified 
olive oil. The same product is formed, when, in preparing naphthalin 
according to the method given at p. 4, chlorine is passed too long into 
the tar. If all the naphthalin has not been attacked, the mass must be 
gently warmed till it melts, and again treated with chlorine. After the 
reaction is terminated, the mass consists of solid and liquid hydrochlorate 
of ehloronaphtlialin ; it is shaken up with ether in a glass tube, the 
liquid decanted, and the mass treated in the same way three or four 
times, and then filtered. The whole of the ethereal solutions are distilled 
till the greater part of the ether is volatilised, and the residue, which 
still contains ether, is maintained at a temperature of—10°, as long 
as it continues to deposit solid chloride. The oily chloride is now 
removed with a pipette from the crystals, and the ether is evaporated 
by a gentle heat. The fluid chloride thus obtained, invariably contains 
a small quantity of the solid chloride. (Laurent, Ann. Ghim. Phys. 52, 
275.) 

2. The following is a better method. Chlorine is passed over naph¬ 
thalin, till the resulting oily compound, which had become heated during 
the reaction, begins to deposit a white granular mass. The oily liquid 
thus formed is a mixture of naphthalin, the oil C 20 C1H 7 ,HC1, and the 
Crystalline body C 20 C1 2 H 6 ,2HC1. (If an attempt were made to convert all the 
naphthalin, there would be a risk of transforming the two chlorine-compounds into other 
compounds closely resembling them.) In order to partially remove the naph¬ 
thalin, the mixture is heated in a dish for a long time between 50° and 
60°; the residue is afterwards dissolved in ether, and the solution is 
kept for some time at —10°. The residual ethereal solution is mixed 
with alcohol and exposed to the air in an open beaker, until f of the 
oil have been deposited ; this portion contains the oily chloride. The 
third-fifth is collected apart; it is the solid chloride in a state of 
perfect purity; while the -§- still in solution contain naphthalin. (Laurent, 
Ann, Ghim, Phys. 59, 196.) 

Properties. Pale 3 T cllow oil, heavier than water, and smelling like 
the solid bihydrochlorate of bicliloronapbthalin (C 20 C1 2 I1 6 ,2IIC1). 

Laurent. 

Oil. 1st analysis. 2nd analysis. 

. 20 C . 120 .... 60*30 . 61*435 .... G0*GQ 

S H . 8 4*02 3*525 .... 3*00 

2 Cl. 71 .... 35*68 

C 20 ClHqHCl. 199 .... 100*00 

Decompositions. 1. Hydrochlorate of ehloronaphtlialin cannot be 
made to burn of itself, but must first be mixed with some combustible 
body, such as paper or wood, when it burns with a green-edged smoky 
flame. — 2. Decomposes partly by distillation, hydrochloric acid gas 
being evolved and ehloronaphtlialin (C 20 C1H 7 ) being formed. When 
redistilled six times, whereupon a little hydrochloric acid is each time 
evolved, it is converted into a colourless oil, which has the composition 
of a sub-hydrochlorate, since it contains 67*81 p. cu C and 3*86 p. c. II, 
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and probably corresponds to tlie formula 2(C~°C1H 7 ),HC1; it may how¬ 
ever not be a pure product, since it loses by repeated distillation as much 
hydrochloric acid as it had already parted with. (Laurent.) — 3. Hydro¬ 
chlorate of chloronaphthalin is decomposed very slowly by potassium, even 
at the boiling beat, into chloride of potassium and an oil; it was for this 
reason that Laurent (Ann. Chin. Phys. 52, 275) formerly supposed that 
it was not decomposed by potassium, but that the formation of chloride of 
potassium was owing to decomposition of solid chloride contained in the 
liquid. (Laurent.) 4. Distilled over fragments of ; potash, it parts with 
hydrochloric acid; the decomposition is more complete than by distillation 
per se, chloride of potassium being formed and chloronaphthalin obtained 
as distillate; but to decompose the oil effectually, it is necessary to repeat 
the operation three or four times. (Laurent, Ann. Chim. Phys . 50, 106.) 
Alcoholic potash decomposes it readily and completely into chloride of 
potassium and chloronaphthalin. (Laurent, Rev. Sclent. 13,76.) — 5. By 
bromine it is converted into chlorenbronaphtone B (?).'—6. Chlorine 
converts it slowly into solid C 20 CPH 6 ,2HC1; but when heat is applied, 
bihydrochlorate of terchloronaphthalin is formed. This last body is 
produced in this reaction in two modifications : 

C^ClHqHCl + CP = HC1 + C 20 C1 3 H 5 ,2HC1. 

If too great a heat be applied during the action of the chlorine, terchloro- 
naphtlialin A is also formed, or the products of its decomposition by the 
action of chlorine. (Laurent.) 

7. Nitric acid slowly converts it into a yellow, glutinous, and viscid 
mass. — 8. Dissolves in hot fuming sulphuric acid, with evolution of 
hydrochloric acid gas; the resulting liquid diluted with water and 
saturated with carbonate of baryta, yields an almost insoluble salt. 
(Laurent.) 

Combinations. Insoluble in ivater. Dissolves readily in alcohol , still 
more and in every proportion in ether . 


(Morin e-nucleus C 20 CPH 6 . 

Bichloronaphthalin. C 20 CPHA 

Laurent. Ann. Chim. Phys. 59, 196; abstr. Ann . Phcirm. 8, 8 ; Betz. 

Jahres. 16, 350 ; Further, Compt. rend. 21, 35 ; Rev. sclent. 12, 196 ; 

Compt. chim. 1850, 1 & 7 ; abstr. Ann. Pharm. 76, 399. 

dilornaphtalese , Chlornaphtese. (Laurent.) Dekahexylclilorilr. (Berzelius.) 
Naph talidch tor id. (Mitscherlicli.) Napthaline bichlor&e . (Gerhardt.) Chloride of 
chloronaphthyl. (Kolbe) 

Formation. According to Laurent, bichloronaphthalin exists in seven 
different modifications . It is formed: 1. from a- liydrochlorate of biehloro- 
naphthalin ; a. by distillation, in the modifications A, C, F, and X; — 
b. by decomposition with potash, in modifications E, and AD — c. by 
alcoholic a.mmonia, in the modification C. — It is formed: 2. from p- 
bihydroclilorafe of bichloronaphthalin; a. by distillation, in the modifi¬ 
cation C. ; — b. by decomposition with potash, in the modification F, 
together with an oil. — Formed: 3. in the modification Gr, by treating 
bimtronaplithalin with chlorine. 
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Chief characteristics of the Bichloronapldhalim. (Laurent. Rev. 
sclent. 12, 203.) 



A. 

C. 

AD. 

E. 

F. 

X. 

Y. 

Form 

Fluid 

Needles of 
112° 3G' 

Needles 
of 122° 

Needles 
of 94° 

Tables 

103° 

Fluid 

Sub¬ 

limed 

laminae 

Melting 

point 


50° 

28 -30° 

31° 

101° 



Forms with 
chlorine 

Oily A-bili) T -| 
drochlorate 
of quadri- 
cliloronaph- 
thalin, which 
is converted 
by potash 
into A- quad- 
richloronaph- 
thalin 

Bihydrochlo¬ 
rate of quad- 
riehloronaph- 
tlialin C 

Trichloro- 
naphtha- 
lin AC 

i 

Laminae 
of chlo- 
naph- 
tone 

Oily X-bihy¬ 
dro chlorate 
of quadri- 
chloronaph- 
thalin, 
which is 
converted 
by potash 
into Equad- 
richloro- 
naphthalin 


Forms 
tvith bro¬ 
mine 


Bihydrobro- 
mate of bibro- 
mobichloro- 
naphthalin 

Bromo- 
bichloro- 
naphtha- 
lin A 


Bibro- 
mobi- 
ebloro- 
naphtha- 
lin B 

An oil 



a. Isomeric bichloronaphthalins formed by the distillation of a - C 20 C1 1 2 H 6 , 
2HC1. * 

1. Modification C. Obtained by tbe distillation of a - C 20 Cl 3 * * Il fi ,2HCl, 
hydrochloric acid gas being evolved. It is obtained mixed with a peculiar 
oil (tbe quantity of which increases with tbe rapidity of the distillation), 
and with undecomposed chloride ; for this reason, the distillation must bo 
repeated in order to decompose the latter. The product is pressed 
between blotting paper, dissolved in alcohol at the common temperature, 
and crystallised by cooling tbe solution to — 5° or — 10° C. (Laurent, 
Ami. Chim. Phys. 59, 196.) — 2. The oily distillate of a - C 20 CPH 6 ,2HCl 
deposits, after varying intervals of time, at first chiefly rhombic tablets of 
bicliloronapbtbalin F, from which the oil is decanted, and then needles of C. 
— Bicbloronaphtnalin X, which is likewise present, but in very varying 
proportions, is removed with a pipette when the quantity is considerable; 
tbe crystals are further pressed between blotting paper, dissolved in ether- 
alcohol (more advantageously in ether, if the substance still contains 
rhombic tablets); and the liquid is allowed to evaporate spontaneously 
in a fiat-bottomed flask. As soon as all the ether is evaporated, but not 
the small quantity of alcohol, the crystals are thrown upon paper, and if 

any rhombic tablets are mixed with them, they are picked out with 
forceps. (Laurent.) 

3. Chloride of sulphur (which ?) is heated in a flask, and naphthaliu 

gradually added, whereupon hydrochloric acid is evolved. After the 

action has ceased, water and ammonia are added, thereupon a soft, 
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brown mixture of sulphur and a crystallisable substance is produced, 
from wbicb biehloronaphthalin C is extracted by boiling alcohol and 
crystallises out on cooling. (Laurent.) 

Properties. Crystallises from alcohol in long transparent needles 
having a rhombic section (of 111° or 112°) and terminated by very acute 
pyramids. Generally two such prisms are joined together lengthways, so 
that hemitrophy results, just as in the case of sphene. The crystals 
obtained from ether, though tolerably large, are nevertheless extremely 
irregular. Melts about 50° to a colourless oil, solidifying at 44° in a 
fibrous mass. Distils without decomposition. Inodorous and tasteless. 

Laurent. 

average. 

Needles. a. b. 

20 C. 120 .... 00*87 61*62 .... 60*73 

6 H. 6 .... 3*04 2*90 .... 2*96 

2 Cl. 71 .... 36*09 

C-°C1-H 6 . 197 .... 100*00 

b was prepared by the third method. 

Decompositions. 1. Forms with, chlorine at ordinary temperatures, 
bihydrochlorate of quadrichloronaplithalin ; by heat, chiefly the modifi¬ 
cations b and c of quadrichloronaplithalin. — 2 With bromine at ordinary 
temperatures it forms biliydrobromate of bibromohichloronaphthalin.— 
3. Xitric, hydrochloric and sulphuric acids are without action upon it. 

— (Laurent.) Fuming sulphuric acid dissolves it when heated, with 
formation of bichlorosulphonaphthalic acid (Zinin, J. pr . Chem. 33, 37.) 

— 4. It is not attacked by potassium in tbe cold, but between 30° and 
40° it is decomposed, with evolution of light and deposition of carbon. 

— 5. Very concentrated solution of potash does not attack it, even on 
boiling. 

Insoluble in tcater; very soluble in alcohol and in ether a 

2. Mod if cation F_, is contained, according to Laurent, in the oily 
distillate from the chloride a - C 20 C1 2 H C ,2HC1 (see modification C; prepara¬ 
tion 2, p. 40). The oil above the rhombic tablets is decanted; tbe 
crystals are dissolved in ether; and the solution is placed in a flat-bottomed 
flask, and allowed to evaporate very slowly. After two or three days 
beautiiul rhombic tablets are formed, mixed with a few acicular groups 
of C; these latter are first picked out as completely as possible, and the 
crystals are then washed with ether, which dissolves the tablets less 
rapidly than the needles. The tablets are finally recrystallised once or 
twice from ether. (Laurent.) 

Properties. Colourless, inodorous, rhombic tablets, with angles of 
77° and 103°. Melts at 101°, and on cooling solidifies in a scaly mass. 
Distils without decomposition. 

Laurent. 

20 C . 120 .... 60*85 60*45 

6 H... 6 .... 3*05 3*08 

2 Cl. 71 .... 36*10 

C' :o Cl-H 6 . 197 .... 100*00 

Decompositions. 1. Not attacked by alcoholic potash, — 2. Converted 
by bromine into bibromo-bichloronaphthalin b, — 3. Forms a substitution- 
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product with chlorine. — 4. Dissolved by warm fuming sulphuric acid; 
the solution is not precipitated by water. 

Dissolves readily in alcohol and in ether. 

3. Modification X is produced, together with the two previous 
modifications C and F, by distilling a- C 20 Cr-H G 5 2HCl and forms the oil 
decanted from these two. According to Laurent, the more rapid the 
distillation, the more abundantly is the oil formed; but he does not 
mention how this liquid modification X, is to be separated from the oily 
modification A (4), which is also produced in the distillation. (Carius.) 
Sometimes the distillate does not solidify on cooling, or only becomes 
partially solid. In order to purify tbe decanted oil, it is dissolved in 
alcohol; tbe solution, is cooled to —8° or — 10°, and decanted from the 
crystals hereby deposited; and the oil is precipitated by tbe addition of 
water. (Laurent.) 

Properties. Distils without decomposition. Contains 60*5 p. c. C 
and 3-0 p. c. II. (Laurent.) 

Converted by chlorine into oily biliydrochlorate of quadricldoronaph- 
tlialin X. — It is not decomposed by alcoholic potash. 

4. Modification A is obtained by redistilling tbe chloride a C 20 C1 3 H 6 ,- 
2HC1 four or five times, whereby tlie modification C is completely 
decomposed. 

Properties . Oil, not decomposed by distillation, and containing 60*5 
p. c. C. and 3*2 p. c. H. (Laurent.) 

Converted by chlorine into oily hydrocblorate of quadrichloronaph- 
thalin A. — Not attacked by hydrate of potash. 

h. Isomeric lichloronapkilialins obtained by decomposing a-bihydro- 
chlorate of bichloronaphthalin with alcoholic potash. 

5. Modification AD. Parachloronaphthalose (Laurent), a-bihydro- 
chlorate of bichloronaphthalin is distilled upwards for an hour in a long- 
necked flask "with concentrated alcoholic potash; the liquid is precipi¬ 
tated with water; and the precipitated oil is redistilled with alcoholic 
potash in the same way, then reprecipitated by water, freed from adhering 
potash, chloride of potassium and alcohol by washing with water, and 
finally dried. The colourless or faintly yellowish oil thus obtained, 
gradually solidifies in a white nacreous mass, which is purified from 
adhering oil by pressing between blotting paper, and then dissolved in 
ether-alcohol. By cooling the solution to—5 or —10°, crystals are 
obtained, which are separated from the mother-liquor and dried. The 
crystals may sometimes contain a little biliydrochlorate of bichloronaphthalin ; in this 
case, the ethereal solution, by slow evaporation, first deposits this substance in rhombic 
laminae which are less readily fusible and less soluble in ether than AD. (Laurent.) 

Properties. Colourless, acute lamince, or rather long rhombic needles 
of 122° (Laurent, Rev. scient. 13, 72). Melts between 28 and 30°; but 
does not solidify till cooled to 3 8° or 20°, and then forms a nacreous, but 
not fibrous mass. Yolatiie without decomposition. Inodorous. 

Needles or lamince. Laurent. 

20 C . 120 .... 00*87 01*35 

6 H . 6 .... 3*04 2*90 

2 Cl. 71 .... 30*09 

C 20 C1 2 H G . 197 .... 100*00 
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Decompositions. 1. Unattacked by acids .— 2. Fuming sulphuric 
acid behaves with this compound as with the isomeric compound C- 
bichloronaphthalin. — 3 . With chlorine it forms, when warmed, ter- 
chloronaphthalin AC. — 4. With bromine , hydrobromate of bromobi- 
chloronaphthalin A, with evolution of hydrobromic acid. — 5. Decomposed 
by potassium between 40° and 50°, with evolution of light and separation 
of carbon. — 0. Not attacked by hydrate of potash* 

Insoluble in water; very soluble in alcohol and in ether. 

6. Modification E is found in the alcoholic mother liquor from which 
AD has crystallised by refrigeration (comp. p. 44), and is obtained by 
spontaneous evaporation. 

Froperties. Very v T ell defined, brilliant six-sided prisms of 94°, 
larger than the crystals of AD. Melts at 31°, and distils unchanged. 
Laurent found 60-76 p. c. C. and 3*06 p. c. H. 

Decomjmitions. 1. Treated with bromine, it evolves hydrobromic 
acid. —• 2. Behaves with sulphuric acid like the other modifications of 
bichloronaphthalin. — 3. It is not acted upon by hydrate of potash. 

c. Bichloronaphthalin formed by treating birdtronaphihalin with 
chlorine gas. 

7. Modification Y. Chlorine is passed through fused binitronaph- 
tbalin. If the heat does not exceed the melting point of binitronaphthalin, 
and the decomposition is not thoroughly effected, a mixture of undecom¬ 
posed binitronaphthalin, oily hydrochlorate of terchloronaplithalin, and 
bichloronaphthalin Y is obtained, nitrous fumes being evolved. If more 
chlorine is used and the temperature raised higher, terchloronaplithalin A is formed. 
First the oily chloride is removed with a little ether, and then the bichloro¬ 
naphthalin is extracted from the residue by more ether, (the binitrcmaph- 
thaiin remains undissolved), and it is purified by recrystallising once or twice, 
and finally sublimed or distilled. (Laurent, Rev. scient . 12, 202.) 

Froperties . Forms by sublimation, white needles, the exact form of 
which cannot be determined. In order to obtain fine sublimed scales, 
the substance is put on a small dish and placed on a sand-bath heated 
to 100°, the whole bemg covered with a low bell-jar. It melts at 35°, 
and crystallises in needles on cooling. Laurent found 60'45 p, c. C. 
and 3 03 p. c. H. 

Of all the modifications of bichloronaphthalin, this is the least 
soluble in alcohol and in ether. 


Conjugated Compounds of the Chlorine-nucleus C 20 C1 2 H 6 . 

BicMorosulplionapMhalic Acid. 

C“C1 2 H°S=0 3 = C 20 C1 2 H®,2S0 3 . 


Zinin. J. pr. Chem. 33, 37. 

Ch lo ro hyposulp lion ap Jit ha lesi c acid. (Laurent.) BichloronaphthyloditMonic add. 
(Kolbe.) Acide sulfonaphtclique lichlore. (Gerhardfc.) BichlornaphtaUnscliwefel - 
s'dure. 

Sulphuric ocid acts upon bichloronaphthalin as upon chloronaphthalin, 
and forms a white buttery acid, somewhat more consistent than chloro- 
sulphonaphthalic add. (Zinin.) 
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The ammonia-salt is exceedingly soluble. 

The potash-salt forms small needles haying a fatty lustre, sparingly 
soluble. Contains 14*74 p. c. KO. 

Baryta-salt, Small, white needles haying a fatty lustre; sparingly 
soluble. 


20 C . 

.... 120 

.... 34-82 ... 

Zinin. 
at 150°. 
.... 34*85 

5 H . 

.... 5 

1*46 ... 

.... 1*50 

2 Cl. 

.... 71 

.... 20*60 ... 

.... 20*57 

BaO . 

.... 76*6 

.... 22*20 ... 

.... 22*07 

5 O . 

.... 40 

.... 11*63 .... 

.... 11*42 

2 S . 

.... 32 

.... 9*29 ... 

.... 9*59 

C'^'Cr-H^Ba,2SO 3 

.... 344-6 

.... 100*00 ..., 

.... 100-00 


Silver-salt . White, brilliant laminin sparingly soluble. Zinin found 
29*89 p. c. AgO; the calculation requires 30*23 p. c. 


BihydrocMorate of BicMor onaphthalin. 

C 20 H 8 C1 4 = C 20 CPII 6 ,2HC1. 


Dumas. Ann . Okim. Phys. 50, IS2. 

Laurent. Ann. Ohim. Phys. 52, 275; 59, ISO; Further, Bev. scient. 6, 

29; 13, 72; Further, Ami. Chim. Phys. 74, 20 ; Further, Compt. 

rend. 21, 35 ; Compt. chim. 1S50, 1 ; abstr. Ann. Pharm. 70, 298 ; 

Liebig & Kopjds Jahresb. 1850, 497. 

De Marigxac. Ann. Pharm. 3S, 40. 

Hydrochlorate de chloronaphtalese. (Laurent.1 Biehhrure de nnjrfitalhie. (Ger- 
liardt.) Chloniaphtylchloi'ur-bichloricassersioff'. (Ivolbe.) 

Formation. By the action of chlorine upon naphthalin. If the 
stream of chlorine-gas bo not too long continued, hydrochloric acid 
gas is eyolyed and a buttery mass resembling frozen oliye-oil is obtained, 
which, together with undecomposed naphthalin, contains hydrochlorate 
of chloronaphthalin, and the modifications a and j3 of bihydrochlorate of 
bichlor onaphthalin, (Laurent.) 

1. Modification a . 

Preparation . The buttery mixture of the chloride (see formation) is 
washed four or five times by decantation with ether, collected on a filter, 
pressed between blotting paper, dried and fused. (Laurent, Ann. Chim . 
Phys. 52, 275; De Marignac.) Since the chloride maybe converted by excess of 
chlorine into new compounds closely resembling it, the stream of chlorine must be 
interrupted before all the naphthalin is decomposed; and in order to partly remove the 
latter, the product is warmed for a long time in a dish, between 50° and 60° C, then 
dissolved in ether, and the solution maintained for some time at a temperature of 
— 10°C, whereupon the greater part of the solid chloride separates out; or the product 
is mixed with a little ether, in order to make it more liquid ; the oil is decanted after 
24 hours; and the residue is repeatedly washed on a filter with ether. (Laurent.) 

To purify the product, it is either (a.) dissolved in boiling ether, the 
substance yielding on cooling, very white, more or less> crystalline chloride. 
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Or, ( h . a cheaper method, since less etlier is required for solution) the 
mass^ after being washed with ether, is dissolved in rock-oil, which 
dissolves the chloride very abundantly, and on cooling rapidly deposits 
it at even a few degrees below the boiling point, and when quite cold 
retains only traces in solution. The crystals are collected on a funnel 
and washed with a little ether. (Laurent, Rev. sclent . 13, 72.) 

Properties. Obtained either as a white, shining powder, or, when 
crystallised from ether, in transparent, vitreous, rhombic laminse. As how¬ 
ever only a small quantity of the chloride is dissolved by ether, it is better to heat it 
with 30 or 40 times its bulk of ether, in a sealed flask to a few degrees above the 
boiling point of ether, and then to cool the solution slowly. (Laurent.) Crystal¬ 
lises from rock-oil in crystals resembling rhomb oh edrons, with the 
cracked laminated appearance of calc-spar. Crystallised from ether, it forms 
oblique rhomboidal tablets; — Lateral angles = 109°, inclination of bases 
to side = 108° 80' (Laurent, Gompt.rend. 20, 363); or in oblique rhombic 
prisms; — Angles of the rhombic base = about 7 5° and lOd'", the obtuse 
angles being truncated. (Laurent, Ann. Ghim. Rhys . 52, 275.) Heated 
with ether to 100° in a sealed glass tube, it crystallises on cooling in the 
form of fig. 113; a and a much more upright, the faces 1c being wanting; 
faces i, u } v! predominating; h- faces are always present; on the other 
hand, faces a, m, and a, (which are wanting in Fig. 113) seldom occur, 
u\u — 109° (hence they more resemble fig. 86: Gin.), i : u — 10S° 30'; 
i :f (behind) 121° 40'; h: h (below) = 11S°; u : h = 129 u 50'; i : t 
(y : m) = 113 3 ; t: f — 147°; i: u ~ 144° (about); m (Fig. 115) : a = 
139° 30' or, on the other side, 137° 3O'; i : m left = 92° and right = SS°. 
(Laurent, Rev. sclent. 13, 72.) Melts at 160°, and solidifies in a crystal¬ 
line mass on cooling. (Laurent.) If a crystal thereof be thrown into 
the partly fused chloride, the whole mass solidifies at about 150° in 
perfectly well defined rhombic tablets. If, however, the substance has 
been completely fused, and is then allowed to cool without adding a 
crystal, the mass solidifies sometimes at 150° in rhombic crystals, 
sometimes between 110° and 100° in radiated needles. Very brittle, 
pulverisable, inodorous, and permanent in the air. May be volatilised 
undecomposed in a glass tube through which a stream of gas is passing. 
(Laurent.) 





Laurent. 

Dumas, 

Marignac. 




mean . 



20 C . 

. 120 

.... 44*43 ... 

. 45*13 .. 

.. 44*69 . 

... 44*72 

8 H . 

. 8 

.... 2*96 ... 

. 2*49 .. 

.. 3*12 . 

... 3*04 

4 Cl . 

. 142 

.... 52*61 ... 



... 52*20 

C-°C1-H 6 ,2HC1 . 

. 273 

.... 100*00 



99*96 


Laurent formerly considered the chloride to be bihydrochlorate of bichloronaph- 
thalin ; afterwards C-°H s Cl 4 . 


Recompositions. 1. Strongly heated in a retort, it begins to boil, 
evolves hydrochloric acid, and yields an oily distillate, which soon 
solidifies in crystals, and is a mixture of the four bichloronaphthalins 
C, F, H, and A (occurring in different proportionsLaccording to the tem¬ 
perature at which the distillation takes place), and a little undecomposed 
chloride. There remains in the retort a small quantity of porous char¬ 
coal, amounting, after washing with alcohol, to 1 or 2 p. c. of the 
chloride employed. (Laurent.) 2. It is not combustible of itself, even 
in the gaseous state; melted on paper, and lighted, it hums with a 
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fuliginous, deeply green-edged flame. (Laurent.) — 3. Bromine converts 
it in sunshine into bibromo-tercbloronaphtbalin and other compounds. 
(Laurent.) 4. It is converted by chlorine, at a gentle heat, into bihydro- 
clilorate of cliloronaphthalin, taking up 2 At. chlorine, and parting with 
I At. HCI; at a higher temperature, other products are likewise formed. 

— 5. The chloride is attacked only bv boiling nitric acid, and yields 
(even when a portion still remains undecomposed) phthalic and oxalic 
acids, a thick oil being at the same time obtained, from which ether pre¬ 
cipitates oxychloronaphtalose, C 20 IT 4 Cl 2 O 4 (Laurent). During the re¬ 
action abundant nitrous fumes are evolved, and a little chloride of 
binitrometliylene (C 2 X 2 ,C1 3 ) passes over with the nitric acid (vii, 380); 
the acid in the residue appears to differ from Laurent’s phthalic acid 
(Marignac). — 6. Hydrochloric acid is without action on this compound. 

— 7. Sulphuric acid is also inert in the cold; but on prolonged boiling, 
decomposition takes place, with evolution of hydrochloric acid, and 
formation of:—1, a substance which is insoluble in water, soluble in ether, 
leaves a transparent varnish on the evaporation of the ethereal solution, 
and is decomposed by heat, yielding an oil which oil cooling solidifies in 
a transparent Assured mass; 2, a substance which remains dissolved in 
the sulphuric acid — the solution saturated with baryta yielding a salt 
resembling sulphonaplithalate of baryta. (Laurent, Ann. Chim. Phys. 
59, 198.) — 8. Heated with fuming sulphuric acid , it evolves hydro¬ 
chloric acid;—the liquid, diluted with water, saturated with baryta, 
filtered and evaporated down, yields a very soluble baryta-salt, which 
crystallises with difficulty, and contains both chlorine and sulphur. 
(Laurent, Per. scient. 13, 7*2.)—9. Decomposed by potassium at, or 
a little above, the common temperature, with slight explosion and 
evolution of light, chloride of potassium being formed and much carbon 
separated ; Laurent, by performing the experiment in a glass tube, 
obtained a small quantity of a gas which burned with a green flame. — 
3 0. It is not attacked by potash in the cold; on boiling, chloride of 
potassium and a new crystal Usable substance are formed. (Laurent.) It 
is decomposed by boiling alcoholic potash into chloride of potassium and 
the two modifications E and AD of bichloronaphtlialin. (Laurent, Rev. 
scient. 13, 72.)—11. Decomposed by alcoholic ammonia, but slowly, 
bichloronaphtlialin C being apparently formed. (Laurent.) — 12. Boiled 
with alcoholic sulphide of ammonium , it forms a now compound, soluble 
in alcohol and in ether, and containing sulphur, chlorine, and oxygen. 
(Laurent.) 

Combinations. Insoluble in water* Scarcely soluble in cold, and 
very slightly soluble in boiling alcohol , from which, on cooling, it is 
almost completely deposited in small scales. It dissolves somewhat 
more freely in ether , especially at 100° (in a sealed tube). Dissolves 
very sparingly in cold, and abundantly in boiling rock-oil. (Laurent.) 

2. Modification [3. 

Formation (p. 46). 

Preparation . That portion of the buttery mixture, obtained by the 
action of chlorine upon naphthalin, which remains liquid after cooling, is 
dissolved in a little ether, and maintained at 0° for 48 hours, whereupon 
the mixture solidifies like frozen olive-oil. The deposit is collected at 0 5 
on a piece of fine linen, and the mother-liquor again cooled, whereby 
more of the solid product is obtained. Both porfciofis arc pressed ami 




TERCHLORONAPHTHALIN. 


49 


dissolved in a little ether containing 4 or of alcohol. The solution, 
allowed to stand in an imperfectly closed vessel, deposits in the course of 
a few days a crystalline mass, which is filtered off and pressed. This is 
a mixture of the modification which is slightly soluble in ether, and 
scarcely soluble in alcohol, and of the modification (3, which dissolves 
readily in alcohol, and still more in ether. The whole is dissolved in 
boiling alcohol, and very slowly cooled, and the modification a , which 
crystallises first, is separated by decanting the liquid; this liquid, by 
spontaneous evaporation, yields first the modification a, and then mix¬ 
tures of the two modifications, which are treated separately with a little 
ether, whereby the modification (3 is dissolved immediately, and the 
modification a more slowly in proportion as the crystals are larger. The 
product is now repeatedly recrystallised, till the crystalline mass is dis¬ 
solved by ether immediately and without residue. (Laurent, Compt. 
Ckim. 1850, 1.) 

Properties. Colourless, inodorous; crystallises in small flakes, often 
united in large balls. When fused and cooled to 10° C., it does not 
solidify immediately, but gradually, iu radiated spheres often more than 
an inch in diameter. 

Laurent 

20 C . 120 .... 44*51 44*11 

8 H . S .... 2*95 2*33 

4 Cl. 142 .... 52*54 

C-°Cl-ii r y2HCl. 270 .... 100*00 

Decompositions . 1 . Resolved by distillation into hydrochloric acid 

and oil, and bichloronaphthalih C. (needles of 112°). — 2. Bromine con¬ 
verts it into bihydrochlorate of bromochloronaphthalin, C 20 ClBrH ,J ,2HCl. 
— 3. Decomposed by boiling alcoholic potash into chloride of potassium, 
an oil, and bichloronaplithalia F. — 4. If alcoholic sulphide of ammonium 
be poured into a boiling alcoholic solution of the chloride, the liquid 
turns brown, becomes turbid in a few seconds, and deposits an abundant 
precipitate resembling flowers of sulphur, and containing chlorine, sulphur, 
and oxygen. 


Chlorine-nucleus C 20 C1 3 H 6 . 

TerchloronapMlialin. CPCPH 5 . 

Laurent. Ann . Ghim. Phys. GO, 152, and 199 ; Further, Eev. sclent 
12 , 206; Further, Compt . rend . 15, 739; Further, Compt. rend . 21, 35; 
Compt . ckim. 1850, 1 ; abstr. Ann. Pharm. 70, 300; Liebig & Kopp's 
Jahresb. 1850, 49S. 

Zinin. J. pr. Chem . 27, 152. 

Chlornaphtalis , ChlornapJitis. (Laurent.) Dekapentylchlorid. (Berzelius.) Naph- 
taline trichloree. (Gerliardt.) 

Obtained by Laurent in seven different modifications , formed under 
different circumstances. — Laurent (Ann. Ghim. Phys. 66, 152) states his 
belief that he had often previously obtained terchloronaphthalin; but 
as the crystals were soft like wax, he mistook them for a mixture of 
quadrichloronaphthalin with an oil, and indeed he was ultimately of 
opinion that, in every case in which he formerly supposed that he had 
YOL. XIV. E 
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obtained (padrichloronaphthaliu by the action of chlorine on various 
compounds, the compound, described as such, was really terchloronaph- 
thalin, with the exception of that obtained by the decomposition of 
bihydrochlorate of (padrichloronaphthalin. 

Formation . 1 . Modification A. 1 . Obtained by treating hydro- 
chlorate of chloronaphtlialin with chlorine, and boiling the oily product 
with potash. (Laurent.) 2. By treating nitro- or binitro-naphthalm 
with chlorine. (Laurent.) 

2. Modification AC. By treating fused bichloronaphthalin with 
chlorine, hydrochloric acid being evolved. (Laurent.) 

3. Modification D, is formed together with A, when bihydrochlorate 
of terchloronaphthalin is distilled. 

4. Modifications C and (5) G are formed simultaneously, together with 
A, when bihydrochlorate of terchloronaphthalin is boiled w r ith potash. 

6. Modification AD. Obtained by Laurent by decomposing the 
bihydrochlorates of bi- and terchloronaphthalin with potash. 

7. Modification AE is formed, together with A and an oil, with 
evolution of hydrochloric acid, when bihydrochlorate of bichloronaph¬ 
thalin is warmed with fuming oil of vitriol. 


Chief clia?- , acteristics of the Ta 'ch lor on aphth alins. (Laurent, lien. ' 
scient. 12 , 233.) 



A. 

AC. 

C. 

G. 

3). 

AD. 

Form 

G-sided 
prisms of 
120° 

G-sided 
prisms, 
rhombus 
of 133° 

Long needles, 
rhombus of 
113° 

Prisms ter. 
minated by 
needles,rhom¬ 
bus of 130° 

Like G, 
rhombus of 
124° 

Needles of 
silky lustre, 
rhombus of 
122° 

Hardness, 

&c. 

Soft 

Soft 

Elastic, 

brittle 

Unelastic, 

brittle 

LikeG 


Melting- 

point 

75° 

GG° 

Between 
7S° & 80° 

Between 
69° & 70° 

Between 
88° & 90° 

100° 

State after 
fusion 

Soft rec¬ 
tangular 
parallelo¬ 
grams. 

Like A 

Transparent 
rosettes, be¬ 
coming 
slowly 

opaque when 
left to them¬ 
selves. 

Transparent 
rosettes, be¬ 
coming sud¬ 
denly opaque 
by friction 
with foreign 
bodies 

Needles, with 
moirated 
surface 
transparent, 

! becoming 
opaque on 
standing. 

Transparent 
rosettes, 
becoming 
opaque on 
standing 

In ether 

Exceed¬ 
ingly so¬ 
luble. 

Very 

soluble 

Soluble 

Soluble 

Soluble 

Slightly 

soluble 

In alcohol 

Very 

slightly 

soluble. 

Soluble 

Soluble 

Soluble 

Soluble 

Slightly 

soluble 
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1. Modification A. 1. Chlorine gas is passed over naphtha]in ; and 
the oily hydrochlorate of chloronaphtha!in (p. 39) is separated from the 
solid chlorides by means of ether, and again treated with chlorine, either 
with the aid of heat, or in the sun. A thick mixture of oily hydro¬ 
chlorate of terchloronaphthalin, solid bihydrochlorate of terchloronaph- 
thalin, and other solid chlorides is obtained. *— In order to separate the 
products, they are mixed with ether, and the whole is maintained for 
several hours at 0°, whereupon the solid chlorides separate out. —(Amongst 
these, Laurent discovered a new chloride crystallising in right prisms with rectangular 
base; this form does not in any other instance occur in the series of chlorides of naph- 
tlialin, and could be isolated only by picking out the crystals with the aid of a 
magnifying-glass.) The oil is decanted and boiled with alcoholic potash, 
which is renewed two or three times. Above -|-ths of the oil employed 
are obtained. (Laurent.) — 2. The oily hydrochlorate of terchloro¬ 
naphthalin may also he subjected to distillation, whereby hydrochloric 
acid gas is evolved. The chloride thus prepared is, however, not pure, 
hut must be separated from a little oil by dissolving in 3 or 4 pts. ether 
and 1 pt. alcohol, with the aid of heat. Crystals are obtained by the 
cooling of the solution, and still more by spontaneous evaporation in an 
open vessel. The crystals must be recrystallised once or twice from 
ether-alcohol, and can be obtained colourless only by recrystallisation 
from equal pts. of ether and alcohol, or rather more alcohol. (Laurent, 
Ann. CJiim. Fhys. 66 , 197.) — 3. By treating nitre- or binitronaplithalin 
vritli chlorine, with the aid of heat. (Laurent, Ann. Ghim Fhys. 66, 
152.) — 4. Zinin obtained terchloronaphthalin by treating chioronaph- 
thalin (he afterwards thought that it contained the terchloronaphthalin ready formed) 
with oil of vitriol at 140° C., as a clear oil, which on cooling became 
solid like wax and floated on the brown liquid containing chlorosulpho- 
naphthalic acid. (This part of Zinin’s research has not since been 
noticed; it seems to show that Zinin’s compound is identical with 
Laurent’s terchloronaphthalin A ; its formation in Zinin’s experiment 
may he explained by supposing that chloronaphthalin is converted by 
chlorine into compounds of the nucleus C 20 Ci 3 H 5 . (Carius.) 

Properties. Inodorous, tastelelss. Crystallises from boiling alcohol 
in crystals grouped like the feather of a quill (Laurent); in long, flexible 
crystals of silky lustre (Zinin). It may be obtained by very slow 
evaporation of the ethereal solution in long, striated, irregular, six-sided 
prisms of 120°.— Soft like wax; the crystals soften by being pressed 
together, and yield a transparent mass. (Laurent, Zinin.) Melts at 
75° (Laurent); at 74° (Zinin), and solidifies in crystals on cooling. 
Begins to boil at 200° (Zinin), and distils without decomposition. (Zinin, 
Laurent.) 





Zinin. 

Laurent. 


Crystals. 


average . 


20 C. 

. 120 

... 51*90 ... 

. 52*61 

... 52*32 

5 H. 

. 5 

2*16 ... 

. 2*36 .. 

.. 2*25 

3 Cl. 

. 106*5 .. 

... 45*94 ... 

. 44*12 


C M H“C1 3 .. 

. 231-5 . 

... 100*00 ... 

. 99*09 



Since terchloronaphthalin is formed by treating the oily chloride with hydrate of 
potash, the latter oil must have the composition C-°C1 3 H 5 + HC1, or + 2HC1 (Laurent). 

Decompositions . 1 . The compound is dissolved by warm fuming 

sulphuric acid; water does not produce a precipitate with the solution 

E 2 











52 


CHLORINE-NUCLEUS C^CFH 5 . 


as long as it is warm, but on cooling it assumes a gelatinous appearance, 
and a crystalline body is obtained (Laurent). 2. With chlorine, aided 
by heat, it forms a new compound, probably C 30 C1 4 H 4 ,HCL (Laurent.) 
3. Hitric acid is without action. (Laurent.) 4. Potassium decomposes 
it with evolution of light. 5. It is not attacked by aqueous potash ; by 
alcoholic potash it is dissolved, and deposited unchanged. (Zinin.) 

Terchloronaphthalin A is insoluble in ivater. 

Ether dissolves more than its own weight of it; in alcohol , on the 
contrary, it dissolves but sparingly, even on boiling, and is therefore 
precipitated by alcohol from its ethereal solution. (Laurent.) 

2. Modification AC is obtained by passing chlorine through fused 
bichloronaphthalin AD, whereby hydrochloric acid is evolved; it is 
purified by one or two recrystallisations from ether. 

Properties. Fine 6-sided needles (inclination of the faces = 113°); it 
is soft like wax, and the crystals may be bent in all directions. (Laurent, 
Rev. sclent . 14, 74.) Melts at 66°, and on cooling crystallises like A. 
Distils without decomposition. 

Laurent found 51*6-8 p. c. C and 2*16 p. c. H. 

Unacted upon by hydrate of potash. —Fuming sidphuric acid behaves 
with this modification as with A. 

Dissolves more readily in alcohol than A ; very soluble in ether. 

3. Modification D. When bihydrochlorate of terchloronaphthalin A 
is distilled, it is completely decomposed; hydrochloric acid is evolved and 
modifications A and D of terchloronaphtlialin are obtained, a small 
residue of carbon being left. A is first extracted from the mixture by 
ether; the residue is dissolved in ether with a little alcohol; and the solu¬ 
tion allowed to evaporate spontaneously, whereupon D crystallises out. 
(Laurent, Rev. sclent. 12, 211.) 

Properties. Beautiful brilliant needles, the section of which forms a 
rhomb of 124°; it resembles terchloronaphthalin G. Melts between S8° 
and 90°, and on cooling solidifies in a transparent mass of long needles ; 
in this state it is soft like wax, but gradually becomes hard and opaque. 
Distils without decomposition. 

Laurent found 51*5 p. c. C and 2*2 p. c. H. 

Behaves with sulphuric acid like the other tcrchloronaphthalins ; and 
is not acted upon by hydrate of potash. 

Dissolves very readily in ether , much less in alcohol. 

4. Modification G. If powdered crystallised bihydrochlorate of ter- 
cliioronaphthalin be boiled with alcoholic potash, it is decomposed, with 
formation of chloride of potassium; and on adding water to the solution, 
a precipitate of the three modifications A, C, and G of terchloronaphthalin 
is produced. In order to effect their separation, the modification A is 
first removed with a little ether (or alcohol might first be used, which 
dissolves C and G more readily than A), and the residue dissolved in 
ether with a little alcohol. The solution is placed in a loosely covered 
vessel, and allowed to evaporate spontaneously. G, which is present in 
greater quantity than C, first crystallises; the solution is poured off from 
the crystals and again left to evaporate spontaneously, and this treat¬ 
ment is continued as long as homogeneous crystals are obtained. 
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Finally Gr and C crystallise together; G in groups of very brilliant 
crj^stals, C in fine regular needles, which traverse the liquid in every 
direction. The crystals are picked out and recrystallized. (Laurent, 
Rev. scient. 12, 209.) 

Properties. Brilliant, colourless, transparent prisms, the section of 
which is a rhomb of 50 and 130°. The crystals are brittle, unelastic, 
and may be readily pulverised. Melts between 69° and 70° C. If one 
gramme of the substance be melted on a glass plate, it solidifies on cool¬ 
ing in a slightly transparent mass, which, by examination with the 
microscope, is found to consist of small striated rosettes; after a minute 
or so, the mass becomes perfectly opaque. If touched with a hard body 
immediately after solidification, it will be found to be soft, like the modifi¬ 
cation A; but as soon as it has become opaque, it is found to be brittle and 
easily pulverisable. If the transparent mass be touched with a feather, 
it suddenly becomes opaque (Laurent). 

Laurent found 51*60 p. c. C, and 2*14 p. c. H. 

It is not decomposed either by distillation. , or by potash. 

Dissolves in warm fuming sulphuric acid; and on addition of water, 
a precipitate is formed which redissolves in warm water. 

Dissolves readily in ether, less readily in alcohol. 


5. Modification C is obtained mixed with G (p. 52), by boiling solid 
bihydrochlorate of terchloronapktkalin with alcoholic potash. It is 
separated from G by picking out the crystals, and purified by one or two 
recrystallisations from ether-alcohol. 

Properties. Long, brittle, elastic needles, the section of which forms 
a rhomb of 113°. Melts between 78° and 80° and exhibits on cooling 
the same phenomena as G. 

Laurent found 51*45 p. c. C and 2‘22 p. e. H. 

6. Modification AD is obtained by boiling bihydrochlorate of bi- and 
terchloronaphthalin with alcoholic potash. The solution is precipitated 
by water and the precipitate treated with a little ether, whereupon the 
modification AD alone remains in the residue. (Laurent, Rev. scient. 
12 , 212 .) 

Properties. Crystallises from ether in needles of silky lustre. Does 
not melt till about 160° C, and solidifies on cooling in microscopic, slightly 
transparent rosettes ; it is then soft like wax, but gradually hardens and 
becomes opaque. 

It has not been anatysed. 

Beadily soluble in alcohol , moderately in ether. 

7. Modification AE. The crude oil, obtained in the preparation o 
bihydrochlorate of terchloronaphthalin (p. 55) is treated with gently 
warmed fuming sulphuric acid (whereupon hydrochloric acid gas is 
evolved), and the brown solution is precipitated with water and left to cool. 
After a few hours, a brown semi-plastic mass is deposited, which is first 
washed with water, then with a little alcohol, and afterwards dissolved 
in ether. On evaporation, a deposit is formed which is a mixture of the 
terehloronaphthalins A, AE, and of a small quantity 'of an oil. Since A, 
as well as the oil, is more soluble in ether than AE, the product is 
crystallised a second time from ether, and afterwards twice recrystallised 
from ether-alcohol. 
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Properties. Fine, colourless needles, the section of which is a hexagon, 
derived from a rhomb of 122°. Melts at 93°, and on cooling crystallises 
like A in rectangular parallelograms, crossed by two diagonals. After 
cooling, it remains soft like A, but becomes hard and brittle after a time. 
Distils undecoinposed. 

Laurent. 

20 C . 120 .... 51*90 . 51*50 

5 H . 5 ..... 2*16 . 2*10 

3 Cl. 106*5 .... 45*94 . 

C 20 C1 3 H 3 . 231*5 .... 100*00 

Decompositions . 1. In contact with bromine , it evolves hydrobromic 
acid, and gives rise to a crystalline and almost insoluble substance. — 
2. With ftuning sulphuric acid it forms tercklorosulphonaphthalic 
acid. 

It is less soluble in ether , but more soluble in alcohol than the modifi¬ 
cation A, (Laurent, Compt. rend. 21, 35; further Corrupt. chirn. 1850, 1; 
extr. Ann, Pharm, 76, 300; Liebig A Popp's Jahresb . 1850, 499.) 


Conjugated compounds of the Chlorine-nucleus , C 20 CPH 5 . 


Terchlorosulplionaplitlialic Acid. 

C 20 CPH 5 S 2 O 6 ~ C 20 Cl 3 H 5 ,2SO 3 . 


Laukent. Compt, rend. 21, 33; Further, Compt chim. .1849, 390 ; 

abstr. Ann. Pharm, 72, 298 ; Liebig & Popp's Jahresb. 1S49, 441. 

Chlorohyposulj)honaphthaUc acid. (Laurent.) TrichIoronaphthylodit7iionic acid. 
(Kolbe.) Acidc sulfonaphtalique trichlore. (Gerhardt.) Tnchlornaphtalmschwc - 
fels'dure . 

Formation. Obtained by treating terchloronaphthalin with fuming 
sulphuric acid. In preparing terchloronaphthalin AE by means of 
fuming sulphuric acid (p. 53) part of the terchloronaphthalin is directly 
converted into this acid. 

Preparation. Terchloronaphthalin is dissolved in warm fuming sul¬ 
phuric acid, and the solution is diluted with water and neutralised with 
potash, whereby an abundant gelatinous precipitate is immediately 
produced; the whole is then heated to boiling and filtered. On cooling, 
the liquid, even when very dilute, solidifies as a transparent jelly, 
appearing under the microscope to consist of long and exceedingly fine 
needles, which being interwoven give to the salt its gelatinous appear¬ 
ance. The salt is thrown on a filter, washed with cold water, then 
dissolved in boiling water and poured into a solution of acetate of lead, 
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whereupon a white, gelatinous precipitate, consisting of microscopic 
needles, is formed. If this he decomposed under water by dilute sul¬ 
phuric acid, the solution filtered from sulphate of lead solidifies on 
cooling as a transparent jelly of terchlorosulphonaphthalic acid, consisting 
of microscopic needles, which, when dried and dissolved in boiling alcohol, 
is deposited on cooling, as a crystalline magma. 

It displaces the strongest acids from their compounds, and precipitates 
the dilute solutions of sulphate and nitrate of potash, soda, magnesia, or 
oxide of nickel, as well as chloride of barium or calcium. 

Ammonia-salt Readily soluble in water and in aqueous ammonia. 

Potash-salt Opaque, microscopic laminse; readily soluble in boiling, 
and almost insoluble in cold water. It is but slightly dissolved by 
boiling alcohol. 

Baryta-salt When a dilute, boiling solution of chloride of barium 
is decomposed by terchlorosulphonaphthalate of ammonia; a gelatinous 
precipitate, consisting of microscopic needles, is deposited from the solu¬ 
tion on cooling. Contains 31*5 p. c. BaO,S0 3 (C 20 Cl 3 BaH 4 ,2S0 3 = 30*6 
p. c.) Dissolves in from 300 to 400 pts. of boiling water. 

Lime-salt The ammonia salt added to a warm dilute solution of 
chloride of calcium, throws down a transparent starch-like jelly. 

Ouprammonium-salt Prepared by pouring the ammonia-salt into 
acetate of copper, adding ammonia, and heating. On cooling, the solu¬ 
tion solidifies in a thready jelly. The washed salt is lilac-blue, and 
becomes blue on drying. Its water cannot be estimated, as it parts with ammonia 
on drying. 

Laurent found 6*3 p. c. N and 9*1 p. c. CuO; the formula C 20 CPCuH 4 ,- 
2SG 3 + 2NH 3 + 4H0 requires 6*7 p. c. N and 9*5 p. c. CuO. 


HydrocMorate of TercMoronapMlialin. 

C 20 C1 3 H 5 ? HCI. 


Laurent. Ann . Chim. Phys . 66, 199. 

If chlorine-gas he passed through crude oily hydrochl orate of chloro- 
naphthalin (p. 39), and its action promoted by warming or by sun-light, 
a thick oil is obtained, from winch a mixture of solid chlorides is pre¬ 
cipitated by a small quantity of ether at 0°. The decanted ethereal 
solution contains an oil, which Laurent supposed to he hydrochlorate of 
terchloronaphthalin, since it is resolved by boiling with potash or by 
distillation, into hydrochloric acid and terchloronaphthalin A (see also 
Preparation 3, p. 51). 
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Bihydrochlorate of T erchloronaphthalin. 

C S °C1 3 H 5 ,2HCL 

Laurent, Bev. sclent. 13, 78. 

Chloride of Chloronaphthase. (Laurent.) Bichlorure de naphtaline chloree. 
(Gerhai-dt.) BichlorncplitylcMoryr-Bichlorwasserstoff'. (Kolbe.) Zweifacli-Hydro. 
cMor-TrichlomaphtaUn. 

Formation . Fxists in two different modifications, which are simul¬ 
taneously formed when lihydrochlorate of bichloronaphthalin is treated 
with chlorine-gas , 

A. /S 'olid modification. 1. Fused bihydrochlorate of bichloronaphthalin 
is treated with chlorine-gas. It is difficult to conduct the operation success¬ 
fully., since ir the temperature be too low no reaction takes place; and 
if too strong a heat is applied, the chloride formed is further decomposed. 
— 2. Crude hydrochlorate of chloronapktkalin is treated with chlorine- 
gas. After the solid bihydrochlorate of bicliloronaphthalin has been 
separated by ether from the buttery product of the action of chlorine on 
naphthalin (p. 46; preparation ) and the ether expelled by heat from the 
oily chloride, chlorine is passed through the oil for two or three days; if 
the liquid thereby becomes too thick, it is gently warmed. A few 
drops of ether are now added, to render the mass more fluid, and it is 
allowed to stand in a cool place, whereupon a crystalline precipitate, 
exactly like C 20 CPH 6 ,2HCi a , is formed. The supernatant oil is decanted, 
and the deposit thrown on a filter, washed with a little ether, and finally 
dissolved in boiling ether. The solution is allowed to stand for several 
days in a wide-mouthed vessel covered with paper. The crystals which 
are then deposited on the bottom of the vessel, are sometimes a mixture 
of C 20 CPH 6 ,2HC1 and C 20 C1 3 H 5 ,2HC1. The crystals of the last compound 
being much larger than those of the first and easy to distinguish, may be 
readily picked out. The selected crystals are dissolved in the mother- 
liquor by a gentle heat, then recrystalliscd, again picked out, and finally 
recrystallised once or twice from ether. 

Properties. Crystallises from ether in rhombic prisms (Fig. 6S), the 
obtuse lateral edges being truncated; u' : u = 70° .15'; u' : u over t — 
300° 45 t:i = 115° 55'; i: u = 111° 25'. Sometimes several other 
bevelling faces occur, belonging to different acute and obtuse horizontal 
prisms, as well as the octahedral faces a. The crystals are transparent and 
colourless. Crystallised from alcohol it presents an entirely dissimilar 
form, viz., an oblique rhombic prism (Fig. 91); a: a = 110° (about); 
i : u between 118° and 119; a : u = between 127° and 128°. 

Melts at 105°, and when completely fused may he cooled down to 84° 
without becoming solid; it then crystallises slowly in nodules formed of 
concentric rings; the last portions remain fluid, or rather viscid, until 
they reach the common temperature. If the substance has been melted 
at 105° or 110°, and a crystal is then thrown into the liquid, it rapidly 
solidifies at 105° in beautiful oblique rhombic tablets. If the liquid 
becomes solid between 105° and 54°, a mixture of both forms is obtained, 
i.e., nodules and tablets, but the latter much more acute than those 
previously obtained. (Laurent.) 
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20 C . 

.. 120 

... 39*41 .. 

Laurent. 

mean, 

. 39*43 

7 H . 

7 

... 2*30 .. 

. 2*31 

5 Cl . 

.. 177*5 . 

... 58*29 


C 20 C1 3 H 5 ,2HC1. 

.. 304*5 . 

... 100*00 



Decompositions . 1 . Completely decomposed by distillation , evolving 
hydrochloric acid, yielding the terchloronaphthalins A and D, and leaving 
no residue. — 2. Converted by boiling nitric acid into chloroxynaphthalic 
phthalic, and oxalic acids, together with crystalline oxychloronaphthalose. 
— Converted by boiling alcoholic potash into chloride of potassium and 
the terchloronaphthalins A, C, and Gr. 

Insoluble in water; slightly soluble in alcohol, rather soluble in ether 
(more readily than the chloride C 20 C1 2 H 6 ,2HC1). 

B. Liquid modification, — This is the oil obtained in the preparation 
of the solid modification (p. 54, 2). 

Laurent. 

20 C . 120 .... 39*41 . 38*30 

7 H . 7 .... 2*30 . 2*30 

5 Cl . 177*5 .... 5S-29 

C 20 C1 3 H 5 ,2HC1. 304-5 .... 100*00 

It is completely converted by distillation into hydrochloric acid and 
terchloronaphthalin A, mixed with a little oil. With boiling alcoholic 
potash } it yields the same products as the solid modification A. 


Appendix to the Chlorine-nucleus , C 20 C1 3 H 5 . 

Laurent’s Chlorure de Chlonaphtane. 

C 20 C1 0.5 H 7.5 ;C1 4_ 


Laurent. Rev. sclent . 13, 77. 

Found 1: — in crude hydrochlorate of chloronaphthalin prepared by 
the method described at page 39; secondly, in the ethereal mother-liquor, 
from which bihydrochlorate of terchloronaphthalin has been crystallised. 
(Comp. p. 56.) 

Preparation. Crude hydrochlorate of chloronaphthalin (p. 39) left 
for several weeks in a cool place, deposits a white granular mixture of 
the chloride C 20 C1 2 H 6 ,2HC1 and of chlorure de chlonaphtane. The oil 
is decanted; the crystals are laid upon paper, until the paper no longer 
shows grease spots; and the product is treated with a little ether, 
which dissolves the last traces of oil together with all the chlorure de 
chlonaphtane and a small quantity of bihydrochlorate of bichloronaph- 
thalin. Chlorure de chlonaphtane then crystallises from the solution, 
the oil remaining dissolved. The crystals are treated with alcohol, 
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which does not dissolve the bihydrochlorate of ckloronaphthalin, and the 
crystals obtained by evaporating the alcoholic solution are purified by 
recrystallisation. 

Properties, Crystallises in needles. Melts at 57° C, and does not 
solidify on cooling, but if a crystal of the chloride be added to the liquid 
it is immediately converted into a transparent mass of crystals. 

Needles, Laurent. 

20 C . 120 .... 41*77 42*20 

7*5 H . 7*5 .... 2*61 . 2*75 

4*5 Cl . 160 .... 55*62 

C 20 H 7 * 5 C1 4 * 5 . 287*5 .... 100*00 

Decompositions. 1. Decomposed by repeated distillation into hydro¬ 
chloric acid and three substances, the first of which crystallises out after 
the distillate has stood for a long time, and appears to be the wax-like 
terchloronaphthalin A. The second crystallises from alcohol in needles ; 
the third is oily; both appear to be modifications of bickloronaphthalin 
and to have been formed as represented by the equation : 

2 C 20 H'* 5 C1 4 * 3 « 4 HC1 + C 20 H 3 C1 3 + C-°H C C1 2 . 

2. Decomposed by alcoholic potash into chloride of potassium and a sub¬ 
stance which is perhaps C 20 C1 2 * 5 H 5 * 5 . 

Chlorure de chlonaphtane cannot be a mixture of the chlorides 
C 20 CPH G ,2HC1 and C 20 C1 3 H 5 ,2HC1, since both are much less fusible and 
less soluble in ether and in alcohol. (Laurent.) 


Laurent’s Chloride of Naphthalin and Chlonapthtise. 

C 60 H- 9 C1 15 . 

Laurent. Eev. sclent, 13, S3. 

Preparation. Difficult to prepare. Chlorine is passed through fused 
bihydro chlorate of bichloronaplithalin. If insufficient heat be applied, 
the substance is not attacked, and too great a heat decomposes it. If the 
action of the chlorine he too long continued, bihydrochlorate of quadri- 
chloronaphthalin is formed. If the operation has been conducted success¬ 
fully, the double chloride is obtained, mixed with bihydrocldorate of 
quadricliloronaphthalin and some other crystallisable and oily substances. 
These last are extracted by cold ether, and the residue, consisting of the 
two first substances, is dissolved in boiling ether, and the solution allowed 
to evaporate spontaneously in an imperfectly closed vessel. In a few 
days, rhombic tablets of tbe double chloride and rigid rhombic prisms of 
bihydrocldorate of quadrichloronaphthalin are obtained. The first is 
picked out with a forceps, redissolved in ether, allowed to crystallise, and 
the rhombic tablets are again picked out. These are finally dissolved in 
boiling alcohol and crystallised, by cooling the solution. 

Crystals; fig. 86 without the faces m and/; i: h behind = 120° 
(about); u:h below = 130° (about); i: u = about'110°; and accord- 
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ingly it lias the same form as bihydrochlorate of bichloronaphthalin a. 
Melts at 160°. (Laurent.) 

Laurent. 

Tablets, mean. 

80 C . 480 .... 40*55 . 40*52 

29 H .. 29 .... 2-46 . 2'50 

19 Cl. 674*5 .... 56-99 


C S0 H 39 C1 19 . 1183-5 .... 100-00 

Hence it has the composition of a compound of 3 At. hihydrochlorate of terchlo- 
ronaphthalin =C 60 H 21 C1 15 , and 1 At. bihydrochlorate of bichloronaphthalin =C 20 H 8 C1 4 . 
— It is not a mixture, since on distillation, it yields terchloronaphthalin A, and an oil, 
together with hydrochloric acid gas. Boiled with alcoholic potash , it parts with 2 At. 
hydrochloric acid, and yields microscopic needles, which are not obtained from a 
mixture of the two chlorides. Its melting point is also higher than that of either 
chloride. (Laurent.) 


Chlorine-nucleus C 20 C1 4 H 4 . 
Quadrichloronaplithalin, C 20 C1 4 H 4 . 

Laurent. Ann. Chim . Rhys. 59, 196 ; Further, Ann. Cliim. Pliys. 66, 
203 ; Further, Rev . scient. 12, 218. 

Tetrachloronaphtaline , Chloronaphtalose , Chlonaphtose . (Laurent.) DeJcaietryl- 
chlorid . (Berzelius.) Chloride of terchloronaphthyl. (Kolbe.) Naphtaline quadri- 
chloree. (Gerhardt.) 

formation. Exists, according to Laurent, in four different modifica¬ 
tions. A, B, E, and K, which are formed in different ways. 


Chief characteristics of the QuadricJiloronaplithalins. (Laurent, Rev. 
scient. 12, 221.) 



A. 

B. 

E. 

K. 

Elasticity 

Soft 

Brittle 

Flexible 

Flexible 

Form 

6-sided prisms 
of 120° 

Oblique prisms 
with oblique 
base of 300°, 
101°, 103° 

Long needles, 
rhombus of 94° 

Short needles, 
rhombus of 100° 

Melting-point 

106° 

121° 

170° 

125° 

Crystalline form 
after fusion 

Microscopic 

rosettes 

Needles 

Needles 

Rosettes 

In ether 

Very soluble 

Very slightly 
soluble 

Very slightly 
soluble 

Very slightly 
soluble 


1. Modification A. Formed when naphthaliu, or one of the first 
products thereof by the action of chlorine, is heated to boiling and 
treated with chlorine-gas. 
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Preparation. Chlorine is passed through fused terchloronaphthalin 
A. — 2. (Very advantageous.) Chlorine is passed through impure hydro¬ 
chlorate of chloronaphthalin, until the mass, which lias been kept fused, 
solidifies when slightly cooled, and the white crystalline product, which 
generally contains an admixture of oil, is recrystallised two or three times 
from boiling alcohol. Thus prepared it sometimes still contains perchloronaph- 
thalese, which may be easily recognised by its crystalline form. — 3. On distilling 
bihydrochlorate of quadrichloronaphthalin, hydrochloric acid is evolved 
and a mixture of quadrichloronaphthalin A and B passes over, from which 
A is extracted by ether. 

Properties. Long, white or yellowish needles. Crystallises in 6-sided 
prisms of 120°; the crystals are very like those of tercbloronaphthalin A, 
but are more brilliant, and are not terminated by needles, but generally 
rounded at the angles; almost all the crystals have an opening parallel 
to the axis. Melts at 106°, and on cooling solidifies in microscopic 
rosettes^ Soft like wax and plastic. It sublimes at higher temperature 
unchanged in small needles. 


Laurent. 

20 C . 120 .... 45*12 44-5 

4 H . 4 .... 1*51 1-5 

4 Cl . 142 .... 53-37 

C 20 Cl 4 H 4 . 266 .... 100*00 

Decompositions. 1. Heated on a combustible body, it burns with a 
green-edged, smoky flame. — 2. With chlorine at a gentle heat it forms 
hexachloronaphthalin. 3. It is not attacked by boiling acids. 4. Con¬ 
verted by fuming sulphuric acid into quadriehlorosulphonaphthalic acid. 
— 5 . When it is heated with potassium light is evolved and carbon 
deposited. — 6. Hot decomposed by boiling alcoholic potash. It may be 
melted and volatilised on fragments of potash, without undergoing 
decomposition. If its vapour be passed over lime heated nearly to red¬ 
ness, carbon is deposited and chloride of calcium formed. 

Combinations. Very slightly soluble in boiling alcohol. It requires 
four or five times as much ether for its solution as terchloronaphthalin, 

2. Modification B. (Preparation, rid. sup.) 

Properties. Highly lustrous prisms of the doubly oblique prismatic 
system. Fig. 124, without s-faces; y : u = 100°; y : v = 101° 30'; v : u 
= 103°, Melts about 125°, and solidifies in beautiful needles on cooling. 
Distils without decomposition. 

Laurent found 45*00 p.c. C and 1 ‘50 p. c. H. 

It is not attacked by potash. Dissolves very slightly in ether , less 
than A. 

3. Modification E. ( Parachloronaphtalose . Laurent.) 

Formation. By distilling bihydrochlorate of quadrichloronaphthalin 
X, hydrochloric acid being evolved; or by boiling the same substance 
with alcoholic potash. 

Preparation. Oily bichloronaphthalin A (p. 41) is cooled in order to 
free it from the accompanying solid modifications, and chlorine is passed 
through it in the cold for a long time (whereupon it acquires the consist- 
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ence of honey); it is then warmed and treated with more chlorine. The 
product, after standing for 4 days, does not yield a deposit, but when 
shaken with half of its volume of ether, it gives a white pulverulent pre¬ 
cipitate. It is the crystallised modification of C 20 C1 4 H 4 ,2HCI, since the oil contained 
a little bicliloronaplithalin C. When the ethereal liquid is evaporated, and the 
residual X-C 20 C1 4 H 4 ,2HC1, boiled with alcoholic potash, which is renewed 
four or five times, it yields a crystalline substance, contaminated with 
a brown oil. The same product is likewise formed when the chloride 
is distilled. To separate the crystals from the oil, they are pressed 
between blotting paper and boiled with ether-alcohol. The product is 
finally distilled. 

Properties . Crystallises from ether or rock-oil in microscopic silky 
needles. Melts at 170°, and solidifies in a radiated mass. Distils 
without decomposition. Inodorous. 

Needles . Laurent. 

20 C . 120 .... 45*12 45*79 

4 H. 4 .... 1*51 1*65 

4 Cl. 142 .... 53*37 

C-°Ci 4 H 4 . 2GG .... 100*00 

It is not attacked b y potash. 

It is hut very slightly soluble in boiling alcohol , and not much more in 
warm ether; the accompanying brown oil considerably increases its 
solubility. 

At the ordinary temperatures, it is almost insoluble in rock-oil, hut 
readily soluble at the boiling point; on cooling, the solution becomes 
completely filled with long needles. 

4. Modification K. Crystallised bii^drochlorate of quadrichloro* 
naphthalin C is boiled with alcoholic potash as long as chloride of potassium 
is formed; the whole is then diluted with water, the residue washed with 
alcohol or with ether, and dissolved in boiling ether or rock-oil. The 
solution deposits crystals on cooling. 

Properties. Very fine and short needles, forming nodular groups; 
their section is a rhombus of 100° -f S0°. Melts at 125°, and on cooling 
solidifies in au opaque mass. Distils without decomposition. 

Laurent found 44*90 p. c. C and 1*50 p. c. H. 

It is not attacked by potash . Dissolves very sparingly in alcohol and 
in boiling ether , likewise in cold rock-oil , but to a greater amount in 
boiling rock-oil. The solution in rock-oil deposits on cooling nodular 
grouped needles, which occupy but a very small portion of the liquid. 


Appendix to Quadrichloronaphthalhi. 

Chloronaphtone F. 

LatjkEnt. Rev. sclent . 12, 215. 

Formation & Preparation . By passing 1 chlorine through fused bichloronaph- 
thalin F, hydrochloric acid being evolved; purified by recrystallization from boiling 
alcohol. 
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Colourless laminse. It is the only radical without definite form. After fusion, it 
solidifies in a scaly mass. Distils without decomposition. 

Laurent found 48*0 p. c. C, and 2*0 p. c. H; by calculation, 48*3 p. c. C, and 
1*8 p. c. H. 

It is possibly an isomorphous mixture of the unknown modifications F, of bi- and 
terchloronapkthalin. (Laurent.) Somewhat readily soluble in alcohol , very soluble 
in ether. 


Conjugated compound of the Chlorine-nucleus, C 20 C1 4 H 4 . 

Quadrichlorosulphonaphthalic Acid. 

C 20 H 4 C1 4 S 2 0 6 = C 20 C1 4 H 4 ,2SO S . 


Laurent. Compt. rend. 21, S3; further, Compt. chim. 1849, S9T ; 

abstr. Ann , Pharm. 72, 300 ; Liebig & Popps Jahresb. 1849, 442. 

Quadrichloronaphthylodithionic acid. Acidc sulfonaphtaliqiie quadrichlore. (Ger- 
hardt.) Quadrichlornaphtalmschwefelsiiure. 

Known only in combination with potash. 

Formation and Preparation. Produced by heating quadrichloro- 
naphthalin with fuming sulphuric acid. When the whole is completely 
dissolved, the liquid is diluted with water, neutralised with potash, heated 
to boiling, and rapidly filtered. On cooling, the potash-salt is deposited 
in crystalline flakes, which are washed on a filter and dried. These 
contain 22*0 p. c. KO, SO 3 , corresponding to the formula C 20 C1 4 KII 3 ,2SO S 
which requires 22*6 p. c. KO,S0 3 . Almost insoluble in cold and only 
slightly soluble in hot water; readily soluble in boiling alcohol. 

The alcoholic solution of the potash-salt does not precipitate acetate 
of baryta; but the liquid is rendered gelatinous by the addition of 
water. 


Bihydrochlorate of Quadrichloronaphthalin. 

C^H'Cl 0 _ c 20 H'Cl 4 ,2HCl. 

Laurent. N. Ann. Chim. JPhys. 59, 196; 66, 196 and 203; further 

(complete description of the three modifications), Rev. scient. 13, 85. 

Berchloronaphtalese s Chlorure de chlonaphiese . (Laurent.) JDekahexylmper - 
chlorid. (Berzelius.) Trichlomiaphtylchlorur-Bichlorwasserstaff. (Kolbe.) Bichlorure 
de naphtaline bichloree. (Gerhardt.) Zweifach-Hydrochlor-Quadrichlornaphtalin. 

Formation. Produced by mating bichloronaphthalin with chlorine , 
and in three different modifications , according as the modifications C, A, 
or X are employed. 

1 . Modification €. 1 . Bichloronaphthalin C is kept in fusion and 

treated with chlorine ; no hydrochloric acid is evolved. The product is 
purified hy washing with a little ether, dissolving in boiling ether, and 
crystallising. — 2. Chlorine is passed through the crude mixture of 
bichloronaphthalin obtained by distilling C 20 CPH 6 ,2HC1 (p. 42); the 
thick transparent product is diluted with a little ether; and the white 
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crystalline powder, wliicli is deposited after a few minutes, is recrystal¬ 
lized from boiling alcohol. 

Properties. Crystallises from ether on cooling, or better by slow 
evaporation, in small, brilliant, oblique, rhombic prisms : fig. 99, with 
faces m and without i; u : u = between 90° and 91°; x : x = between 
122° and 123°; x : u = between 128° and 129°. Colourless, inodorous. 
Melts at 141°,* and after complete fusion, solidifies in needles; when 
only partly melted, it crystallises in prisms, and apparently at a higher 
temperature. 


Prisms. 

20 C . 120 .... 35*40 

0 H. 6 .... 1*77 

6 Cl. 213 .... 62-83 

C^Cm 4 } 2HCl .... 339 .... 100*00 

Decompositions. 1. By distillation , it evolves hydrochloric acid and 
yields a small quantity of quadrichloronaphthalin A, and much B.— 
2. With boiling alcoholic footash it forms chloride of potassium and 
quadrichloronaphthalin K. — 3. Potassium decomposes it at a gentle 
heat, with evolution of light and deposition of carbon. 

Slightly soluble in ether , still less in alcohol. 

2. Modification A. Bichlorcnaphthalin A is treated with chlorine, 
whereupon only a very small quantity of hydrochloric acid is evolved. 

Properties. Oily liquid. 

On distillation it evolves hydrochloric acid and yields quadrichloro¬ 
naphthalin A, together with traces of an oil. Boiled with alcoholic 
potash , it is resolved into chloride of potassium and quadrichloronapli- 
thalin A. 

3. Modification X. Bichloronaphthalin X is treated with chlorine, 
whereupon no appreciable quantity of hydrochloric acid is evolved. 
The oil becomes very viscid, owing to the formation of small quantities 
of modification C, which are separated by shaking up the liquid with a 
small quantity of ether. The ethereal solution is evaporated. 

Properties. Oily liquid. 

On distillation , it evolves hydrochloric acid and yields quadrichloro¬ 
naphthalin E: the same products are obtained with alcoholic potash. 


Laurent. 

35*33 

1*89 


Chlorine-nucleus C 20 C1 6 R 2 . 
SexchloronapMlialin. C 20 C1 6 H 2 . 

Laurent. JRev. scient. 12, 233 ; further, Compt. rend. 16, 861. 

Chlonaphtalase A. (Laurent.) Chloride of quintichloronaphthyl . (Kolbe.) Seeks- 
faeh - Chlornaphtalin, 

Formation and Preparation. Tercliloronaphthalin A is treated with 
chlorine for a long time at an elevated temperature. If the product 
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contains perehloronaphthalin, it is extracted with ether, wherein the 
last substance is but sparingly soluble. 

Properties* Six-sided prisms with angles of 120°. Soft like wax and 
may be bent in every direction. Melts and solidifies at 143°. Distils 
without decomposition. 

Prisms . Laurent. 

20 C . 120 .... 35*88 36*00 

2 H. 2 .... 0\60 0*66 

G Cl. 213 .... 63*52 


C-°Ci G H-. 335 .... 100*00 

Decompositions . It is not attacked by potash, or by dilute sulphuric 
or hydrochloric acid . It is dissolved sparingl}' by warm oil of vitriol. — 
Boiling nitric acid converts it slowly into oxide of chloroxynaphthalise, 
C 20 Cl 6 O 3 ,O 2 . (Laurent.) 

Soluble in about 20 pts. ether ; dissolves more abundantly in rock-oil, 
scarcely at all in alcohol . 


Appendix to Sexchloronaphthalin. 
CMonapMhalane A. C 20 C1 5 * 5 H 2>5 . 

Laujrent. Dev. scient. 12, 232. 

Formation and Preparation. On treating bichlorouapbtlialin C with 
chlorine, aided by a gentle heat, a mixture of sexchloronaphthalin A 
and of chlonaphtbalane A is obtained, which is separated by crystal¬ 
lisation from its solution in ether mixed with a little alcohol. By 
spontaneous evaporation, fine needles of sexchloronaphthalin crystallise 
out, then fine as well as thicker needles. The liquid is then decanted, 
and chloronaplithalane is obtained on further evaporation. 

Prop)erties. Six-sided prisms of 120°, pierced parallel to the axis. 
Slightly yellow, and soft like wax. After melting, it crystallises at 
131° C in microscopic rosettes. Volatile without decomposition; not 
decomposed by hydrate of potash. 

Laurent found 37*53 p. c. C, and 0*83 p. c. H; calculation, 37*7 p. c. 
C and 0’8 p. c. II. 

Dissolves in ether, hut less freely than quadrichloronaphtliallu A ; 
scarcely soluble in alcohol . 


Chtoruie-nucleus C 20 C1 8 * 
Perchloronaphtlialin, C 25 G'1 S . 

Laurent. Rev. scient. 12, 234. 

CMoronapMalis A. (Laurent.) Chloride of pcrchloronaphthyh (Kolbe.) 
Naphtaline perchlorde. (Gerhardt.) 

Formation and Preparation . Chlorine is allowed to act for a long time 
upon terchloronaphthalin A kept in fusion* The sexchloronaphthalin is 
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removed from tlie product by means of ether, and the residue is treated 
with boiling roek-oil. 

Properties. Light yellow, easily friable, acicular prisms with angles 
of 112° 30' and 67° 30k Melts at 172°; volatile without decom¬ 
position. 

Prwns. Laurent. 

20 C . 120 .... 29*75 29*88 

8 Cl. 284 .... 70*25 

C 20 CL S . 404 .... 100*00 

Laurent obtained in bis analysis 0*06 p. c. H, in addition. 

The compound is not attacked by potash. 

Yery slightly soluble in boiling alcohol and ether. 


Oocy chlorine-nucleus C 20 ClH 5 O 2 . 

Chloronaphthalic Acid. 

C 20 C1H 5 0 G = C s0 ClH*O s ; O*. 

Laurent. Conipt, rencl 16, 861 ; Ann. Chim. Phys. 74, 2G ; JZev. scient. 

13, 592 ; abstr. Anri. Pharm. 35, 292. 

Wolff & Strecker. Ann. Pharm. 75, 14. 

Acide chlorofiaphtisigue. (Laurent.) Acide chloroxynaphtalique. (Gerbardt.) 

Formation. By boiling hydrochlorate of terchloronaphthalin with 
nitric acid; Laurent afterwards obtained only chloride of chloroxynaphthalin, and 
therefore thought it probable that the acid was formed from this substance when the 
two bodies were separated by very dilute alcoholic potash. 

2. By boiling chloroxynaphthalin with concentrated alcoholic 
potash : 

C 20 Cl 2 H 4 O 4 + KO,HO = C 20 ClH 5 O 6 + KC1. 

Preparation. Bihydrochlorate of terchloronaphthalin (Laurent) is 
boiled with nitric acid, till a yellow oil, which becomes very thick on 
cooling, is formed. This is mixed with ether, whereupon a yellow sub¬ 
stance (chloride of chloroxynaphthalin with or without chloronaphthalic 
acid) is precipitated ; on boiling the latter with alcoholic potash, it dissolves 
completely. The liquid is diluted with a small quantity of water and 
neutralised with an acid, whereupon chloronaphthalic acid gradually 
crystallises out on cooling. (Laurent.) — Wolff & Strecker once 
obtained by this method an acid, which did not yield the common 
golden-yellow baryta-salt, but a purple-red salt, perhaps hi- or ter- 
chloronaphthalic acid. (Wolff & Strecker.) 

Properties. Long, yellow, transparent, inodorous, very delicate needles, 
permanent in the air; their ends show under the microscope re-entering 
angles, because they consist of two twin crystals. Sometimes short 
irregular crystals are met with, which, however, also show the re¬ 
entering angle. Melts about 200° C., and on cooling crystallises in 
laminse, which, being composed of rectangular prisms, likewise exhibit 
a re-entering angle at their ends. Distils without decomposition. 
(Laurent.) 

VOL. XIV. F 
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OXYCHLOKINE-NUCLEUS C : "C1H 5 0*. 


20 C . 

.... 120 

... 57*6 

Laurent. 
at 100° in vacuo, 
mean. 

. 57*00 

5 H .. 

. 5 

... 2*4 

. 2*45 

Cl . 

. 35*5 . 

... 16*8 

. 16*68 

6 0 . 

. 48 

... 23*2 

. 23*87 

C 20 ClH 5 O 6 .... 

. 208*5 . 

... 100*0 

. 100*00 


This compound is alizarin, in which 1 At. H is replaced by 1 At. Cl, as is evident 
from the analogy between the two substances, in composition, properties and decompo¬ 
sition-products, especially with nitric acid. (Wolff & Strecker.) 

Decompositions. Resolved by boiling nitric acid into phthalic, oxalic, 
and hydrochloric acids (unless perhaps a chlorophthalic acid, C 1G C1H 5 G 6 , 
is formed : Wolff & Strecker): 

C 20 ClI-I 5 O 6 + 4 HO + 6 0 = + C 4 H-O s + HC1. (Laurent.) 

2. Chloronaplitlialic acid cannot he reduced to alizaric acid either by 
Melsens* method (reduction by potassium-amalgam , ix, 211), or by that 
of Kolbe (reduction in the voltaic circuit- , vii, 295). The aqueous 
acid produces with potassium-amalgam the dark red solution of the 
potash-salt, which does not appear blue by reflected light; only a small 
quantity of the acid is decomposed in this reaction. The potash solution 
of the acid becomes light in the electric current. (Wolff <fc Strecker.) 

Combinations. It does not dissolve appreciably in ivater. 

Dissolves in strong sulphuric acid, and is precipitated therefrom by 
water. 

With Bases. — Chloronaphthalates. The acid forms very beautiful 
salts, varying between yellow, orange, and carmine-red. A piece of 
paper saturated wdth the aqueous solution of the acid, is immediately 
turned red by ammonia-vapour. The salts yield by distillation a new 
crystalline substance, and leave a residue of metallic chloride and char¬ 
coal.— Hydrochloric acid precipitates the acid from them. — They are 
almost insoluble in water, and are, with the exception of the potash-salt, 
obtained by double decomposition from the solution of the ammonia-salt 
in SO pts. water. 

Chloronaphthalate of Ammonia . The acid is added to a hot dilute 
solution of ammonia in alcohol or water, whereupon the salt crystallises 
on cooling in radiated crimson needles. By distillation it yields much 
carbon aud a white sublimate. (Laurent.) 

Chloronaphthalate of Potash. Hydrate of potash is heated to boiling 
wdth 10 or 15 pts. water or alcohol, and the acid is added till the alkali 
is saturated. Crystallises on cooling in striated carmine-coloured needles, 
which must he washed with a little alcohol. Dried at 100° in vacuo, it 
contains 18*07 p. c. KO, corresponding to the formula C 20 CLKH 4 Q 6 + Aq. 
Calculation = 18*46 p. c. KO. (Laurent.) 

Chloronaphthalate of Baryta. Chloride of barium precipitates from 
the ammonia-salt (when dilute, after a short time) very friable 
silky needles, which are orange-coloured when dry, and become red 
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under the burnisher. Dried in vacuo at 100°, it contains 27*27 p. c. BaQ, 
corresponding to C 20 ClBaH 4 O 6 . (Laurent.) (By calculation = 27*7 p. c. 
BaO.) 

Chloride of Strontium precipitates orange-yellow needles. 

Ghloronaphthalate of Lime. When chloride of calcium is added to a 
solution of the ammonia-salt, the liquid after a few minutes becomes 
filled with long orange-yellow needles. 

The ammonia-salt immediately yields with potash-’alum an orange- 
yellow precipitate; with sulphate of cadmium, an instantaneous brilliant 
vermilion-red precipitate, which under the microscope is seen to consist 
of yellow cruciform crystals. 

With acetate of lead, it forms an orange-yellow precipitate. The 
solution of the acid in boiling alcohol, forms with alcoholic acetate of 
lead, beautiful, silky, orange-coloured, four-sided needles. It precipitates 
suhacetate of lead, orange-red; ferrous and ferric sulphates , brown ; with 
chloride of cobalt it produces an instantaneous crimson-red precipitate, 
which is blood-red after drying, and then becomes vermilion-red under 
the burnisher. It yields a crystalline carmine-coloured precipitate with 
cupric acetate ; with mercuric chloride a reddish-brown ; and with nitrate 
of silver a blood-red precipitate, which is dense when precipitated from hot 
solutions, and, when examined with the microscope, is found to consist of 
carmine-red needles. 

Chloronaphthalic dissolved with difficulty in boiling alcohol and in 
ether. It does not dye fabrics either mordanted with alumina or oiled 
and mordanted for Turkish-red. (Wolff & Strecker.) 


Appendix to Chloronaphthalic Acid. 


1. Peculiar acid obtained from Bihydrochlorate of Terehloro- 
naphthalin by the action of Nitric Acid, 

Laurent. Ann. Chim . Phys . 74, 26. 

Formation and Preparation . Formed by boiling the oily modifica¬ 
tion of bihydrochlorate of terehloronaphthalin for two or three days with 
6 pts. concentrated nitric acid. The acid liquid is separated from the oil, 
then evaporated, and the phthalic acid, wdiich now crystallises out, is 
separated from the solution, which is further evaporated till the residue 
solidifies in a crystalline mass. This neutralised with aqueous ammonia, 
evaporated to dryness, taken up with boiling water, filtered from a brown, 
viscid substance, and again evaporated, leaves a residue, which, being dis¬ 
solved in boiling alcohol, deposits after 24 hours a very small quantity of 
a sparingly soluble, scarcely crystalline salt, Tvliich bas not been further 
investigated. The remaining solution is precipitated by chloride of 
calcium, the precipitate after standing 24 hours, thrown on a filter, 
washed with a little cold water, then heated to boiling with 20 pts. 
water, whereby only a part is dissolved, and oxalic acid is gradually 
added till the salt is almost completely decomposed. The liquid is then 

F 2 
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OXYCHLORINE-NUCLEUS 


filtered and evaporated, whereupon it separates into an aqueous and an 
oily stratum; the latter, on being dissolved in ether, filtered from a 
slight residue, and evaporated, yields a peculiar oily acid. 

Yields by distillation a substance which crystallises on cooling, is 
insoluble in water, but soluble in ammonia. 

The acid dissolves in watei\ and separates by evaporation as an oily 
stratum. 

Forms crystallisable salts with ammonia , potash, and lime . 


2. OxycliloronapMhalenose. C 18 H 8 C1 6 0 2 ? 

Laurent. Ann. Chvm. Phys. 74, 26. 

Formation and Preparation. In the preparation of chloride of 
chloroxynaphthalin with nitric acid from oily bihydrochlorate of 
terchlorouaphthalin. The ethereal solution, filtered from the chloride of 
chloroxynaphthalin (^. v.), deposits by spontaneous evaporation, small 
colourless prisms and a yellowish substance. The oil is decanted (it is 
almost completely converted by distillation into terchloronaphthalin), 
and the crystals are washed with a little ether, then with alcoholic 
potash, and dissolved in boiling alcohol. On cooling, oxychloronaph- 
thalenose crystallises from the solution. 

Properties . Oblique rhombic prisms or needles, colourless, and very 
brilliant. Melts about 160°, and distils at a higher temperature 
apparently without decomposition. 


18 C . 

. 108 .. 

.. 31-30 ... 

Laurent. 
. 31-00 

8 H. 

. 8 .. 

.. 2-32 ... 

. 222 

6 Cl. 

. 213 .. 

.. 61-73 ... 

. 61-07 

2 O. 

. 36 .. 

4-65 ... 

. 5-71 


C 18 H s Cl r, 0 2 . 345 .... 100-00 . 100-00 


Insoluble in water . — Dissolves in strong sulphuric acid without 
coloration, slightly in alcohol and in ether. 


Oxy chlorine-nucleus C 20 CPH 4 O 2 . 

Chloride of Chloroxynaphthalin, 

C 2° C ]2 H 4 0 4 _ C 2 °Cl 2 H d 0 2 ,0 2 . 

Laurent. Corrupt. rend. 16, 861; Ann. Chim. Phys. 74, 26; Rev. sclent. 
IS, 592 ; ahstr, Ann. Pharm. 35, 299. 

OxyehloronapJitalose, Oxide of Chloroxenaphtose. (Laurent.) CJilorure de c?ilor~ 
oxynaphtyle , (Gerhardt.) 

Formation . By boiling bihydrochlorate of terchloronaphthalin with 
nitric acid. (Laurent.) 
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Preparation, Crystalline bihydrochlorate of terchloronaphthalin is 
boiled with nitric acid, till a yellow oil, becoming very viscid on cooling, 
has been formed. (Phthalic acid crystallises from the acid solution on 
evaporation.) The oil mixed with a small quantity of ether, yields a 
pulverulent deposit, which, after standing for one or two days, is purified 
by decantation and washing with ether on a filter, and then dissolved in 
a large quantity of boiling alcohol. On cooling, needles of chloride of 
chloroxynaphthalin are deposited from the solution : 

C £0 C1 3 H 5 ,2HC1 + 40 - C 20 Cl 2 H 4 O 4 + 3HC1. (Laurent.) 

In the first preparation, Laurent obtained the chloride of chloroxy¬ 
naphthalin mixed with chloronaphthalic acid, bihydrochlorate of quadri- 
chloronaphthalin and another crystalline substance; afterwards (Rev. 
scient. 13, 592) he obtained only the above-mentioned oil, which contains 
only chloride of chloroxynaphthalin, but in a very small quantity. 

Properties. Brilliant, yellow needles, bent like the knee. Melts at 
98°; and sublimes at a higher temperature, without decomposition, in 
rhombic tablets. 


20 C . 

. 120 . 

... 52*87 .. 

Laurent. 
. 53*3 

4 H . 

. 4 . 

... 1*76 .. 

. 1*8 

2 Cl . 

. 71 . 

... 31*27 .. 


40 . 

. 32 . 

... 14*10 .. 

. 14*2 

C-°C1-H J 0 ! . 

. 227 . 

... 100*00 .. 

. 100*0 


Laurent found previously 56*04 p. c. C, and 2*54 p. c. H. 

Decompositions. Blackens on exposure to light. — 2. Converted by 
boiling nitric acid into phthalic acid. — 3. It is instantaneously turned 
carmine-red by alcoholic potash; the whole then dissolves in water as 
chloride of potassium and chloronapktlialate of potash. 

Combinations. Insoluble in water . Dissolves in oil of vitriol with 
mahogany colour, and is precipitated therefrom by water in its original 
state. 

Dissolves very slightly in alcohol or in ether . 


Oxychlorine-nucleus C 20 Cl 5 HO 3 . 

PercMoronaphthalic Acid. 

CPCPHO 5 = C 20 Cl 5 HO 2 ,O 4 . 

Laurent. Conipt. rend. 16, 861 ; Rev. scient. 13, 596. 

Chloroxenaphthalesic acid. (Laurent.) Acids perchloroxymphtalique. (Gerhardfc.) 

Formation and Preparation. When chloride of perchloroxynaph- 
thalin is treated with potash, a very beautiful carmine-red substance is 
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OXYCHLOHINE-NTJCLEUS C SO C1 G 02. 


instantaneously formed, from which perchloronaphthalic acid separates 
on the addition of an acid : 

C 20 Cl G O 4 + KOjHO - C 20 C1 5 HO G + KC1. 


The product is purified by dissolving it in ether, evaporating the 
solution, dissolving the crystalline deposit in alcohol, and adding potash, 
whereby a precipitate of carmine-red needles is immediately formed. 
These being collected on a filter, washed and decomposed by an acid, 
yield perchloronaphthalic acid, which may he finally recrystallised from 
alcohol or from ether. 

Properties* Yellow, crystalline. 


20 C . 

.... 120 

... 34*6 

Laurent. 
. 35*0 

H . 

.... 1 

... 0*3 ... 

. 0*5 

5 Cl. 

.... 177*5 . 

... 51*2 ... 


6 0 . 

.... 48 

... 13*9 


C= 0 Cl 5 HO 6 . 

... 346-5 . 

... 100*0 



Hence it is formed from chloride of perchloroxynaphthalin, in the same manner 
as chloronaphthalic acid from chloride of cliloroxynaphthalin. (Laurent.) 

Combvnatioyis . When added to boiling alcoholic solution of potash 
or ammonia, it forms red or carmine crystalline salts, which appear to 
dissolve to a slight extent only in boiling water. 


Oxy chlorine-nucleus C 20 Cl e O 2 . 

Chloride of Perchloroxynaphthalin. 

C^GT'O 1 = c^crc^o*. 

Laurent. Com.pt. rend. 16, 861 ; Ami. Ohm. Phys. 74, 26; Rev. scient. 

13, 595 ; abstr. Ann. Pharm. 35, 292. 

CKloroxenaphtalisoanjd (Laurent) ; Chlorure de Perchloroxynaphiyle (Gerhardt). 

. Formation. Formed by boiling sexcliloronapbthalin with nitric 
acid, (together with chloropthalic acid, which remains in the acid solution, also an oil, 
and a crystalline substance, neither of which have been further investigated): 

C-°C1 G H 2 -f 6 0 = C 20 CI 5 O 4 + 2 HO. (Laurent.) 

^ Preparation. Sexcliloronapbthalin is hut feebly attacked by nitric 
acid, 10 grammes thereof require boiling for 3 or 4 days, whereby 
a yellow resin, melting in the boiling nitric acid, is formed. Tbe whole 
is diluted with a little water, boiled, and decanted. The resin is pul¬ 
verised, and after the oil has been extracted by digestion with ether, the 
residue is dissolved in boiling rock-oil, from which the chloride of per- 
chloronaphthalin is deposited a few degrees below the boiling point, and 
again recrystallised from rock-oil, 
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The rock-oil solution-, when perfectly cool, deposits a second substance, which 
appears under the microscope to consist of orange-coloured granules, and, according to 
Laurent, is gradually decomposed by boiling rock-oil, which thereby acquires a brown 
colour. 

Properties. Crystallises from boiling etber or from rock-oil in light, 
3 T ellow, highly brilliant laminae. It melts at a rather elevated tempera¬ 
ture, and then volatilises, for the most part undecomposed. 


20 C . 

. 120 . 

... 33*0 ... 

Laurent. 
. 33*3 

6 Cl..... 

. 213 . 

... 58*2 ... 

. 56*7 

4 0. 

. 32 . 

... 8*8 ... 

. 10*0 

C-°C1 5 0 4 .... 


... 100*0 ... 

. 100-0 


Decompositions. 1 . Converted by boiling nitric acid, probably into 
chlorophthalic acid. 2. With potash or ammonia it forms a chloride of 
the metal and perchloronaphthalic acid. 

Insoluble in water and in alcohol; very slightly soluble in boiling 
ether , sparingly in boiling rock-oil. 


Bromochlorine-n ucleus C 20 BrClH 6 . 

Hydrochlorate of Chlorobromonaphthalin. 

C 20 H 7 JBrCl 2 = C 20 BrClH 6 ,HCl. 

Laurent. Eev. sclent. 13, 580. 

Subchloride of Bronaphthase. (Laurent.) Chloritre de naplitalme bromee . (Ger- 
hardt.) Hydrochtor - Chlorbromnaphtalin. 

Formation and Preparation . When chlorine is passed into crude 
bromonaphthalin, the liquid gradually thickens, and deposits a crystal¬ 
line substance. The product is diluted with a small quantity of ether, 
and allowed to stand for 24 hours; the oil is then decanted, and the 
crystalline powder is washed with ether and dissolved in a large 
quantity of boiling ether, whereupon it crystallises by spontaneous 
evaporation. 

Properties. Ehombic tables, derived from an oblique rhombic prism, 
resembling bihydrochlorate of bicbloronaplithalin. ( Fig. 81.) Tabular, 
owing to the predominance of the ^-face; u' : i = between 121° and 122°. 
Melts at 165°, and on cooling crystallises in well-defined rhombic 
tables. 


20 C . 

Tables. 
. 120 .. 

.. 43*2 ... 

Laurent. 
. 43*0 

7 H. 

. 7 .. 

2*5 ... 

. 2*6 

Br. 

. SO .. 

.. 28-8 


2 Cl. 

. 71 .. 

.. 25*5 



. 27S .. 

.. 100*0 



By distillation it evolves bromine and a hydracid. 
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BROMOCHLORINE-NUCLEUS C !0 BrCl 2 H 5 . 


Bihydroclilorate of Bromocliloronaphtlialm. 

C=°H 8 BrCl 3 = C 20 BrClH 6 ,2HCl. 

Laurent. Compt. rencl. 21, 25 ; Gompt. cliim. 1850, T ; abstr. Ann. 

Pharm . 76, 399 ; Liebig & Popp's Jahresb. 1850, 498. 

Bichlorohromure cle naphtalme (Gerhardt). 

Formation and Preparation. Bromine is poured oyer bihydro- 
chlorate of bichloronaphthalin jB, and the liquid is left to stand in a 
closed flask for 48 hours; the excess of bromine and the undecomposed 
chloride are then removed by lukewarm alcohol, and the residue is 
dissolved in boiling ether, from which the new product crystallises on 
cooling. 

Properties . Colourless four or eight-sided rhombic prisms, the acute 
lateral edges of which are generally truncated by irregular faces ( Pig. 81), 
i : u = 103° 30'; u' : u' = about 103°; hence it is isomorphous with 
bihydrochlorate of bicbloronaplithalin /h (Laurent.) 



Prisms. 


Laurent. 

20 C . 

. 120 

.. 38*20 ... 

. 38-06 

8 H ... 

. 8 

.. 2*55 ... 

. 2*56 

Br . 

. 80 

.. 25*47 


3 Cl . 

. 106*5 .. 

.. 33*78 



C :o BrClH 6 ,2HCi . 314*5 .... 100*00 


It is decomposed by alcoholic potash , as well as by distillation . 
Dissolves more readily in ether than common bihydrochlorate of 
Lickloronaphtkalin a , and less readily than the modification /3 of the 
same chloride. 


Bromochlorme-nucleas C 20 BrCPH 8 . 
Bromobicliloronaplithalin. C*°BrCl 2 H 5 . 

Latjrekt. Fev. scient 12, 214. 

Chlorbronaphtise A. (Laurent). Naphtaline bromohichloree (Gerhardt). Chloride 
of chlorohromonaphthyl (Kolbe). 

Formation and Preparation. A slight excess of bromine is poured 
over bichloronaphthalin AD, and the whole is allowed to stand for one or 
two days in an imperfectly closed vessel, whereupon liydrohromic acid is 
evolved. The excess of bromine is first removed by washing the pro¬ 
duct with a small quantity of alcohol and a little ammonia, and the 
residue is then dissolved in boiling alcohol. The compound crystallises 
on cooling, while any bichloronaphthalin that may be present remains in 
tbe alcoholic mother-liquor. 

Properties. Colourless ; of the consistence of wax. Crystallises from 
alcohol in fine needles, and by spontaneous evaporation of its ethereal 
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solution, in six-sided needles, with angles between 120° and 121°. Melts 
at about 80°, and on cooling solidifies in rectangular parallelograms, 
crossed by diagonals. When it is perfectly cold, the surface of the mass 
has a moired appearance. It distils without decomposition. 


Laurent. 


20 C . 

. 120 . 

... 43*5 . 

„ 44*5 

5 H . 

. 5 . 

... 1-8 . 

. 1*9 

Br . 

. 80 . 

... 29*0 


2 Cl . 

. 71 . 

... 25*7 


C 20 BrCl 2 H 5 ... 

. 276 . 

... 100*0 



Unattached by potash. 

Sparingly soluble in alcohol ; readily in ether . 


Appendix to the Bromochlorine-nucleus C 20 BrCl 2 H 5 . 

Laurent’s Chlorebronaphtine. 

C 20 H 5 * 5 Br 0,5 Cl 2 . 


Laurent. Rev. sclent. 12, 205. 

Formation and Preparation. Bichloronaphthalin X is treated with 
bromine, and the resulting oily bromide is boiled with alcoholic potash 
(whereby bromide of potassium is formed), and the oily product, which 
speedily solidifies, is precipitated by water. The mass still contains an 
oil, from which it may be freed by pressing between paper and repeated 
recrystallisation from ether-alcohol. 

Properties. Colourless needles. Melts at 47°, and solidifies in 
rectangular parallelograms crossed by two diagonals bristling with 
needles. Volatile without decomposition. It is not attacked by 
potash. 

Laurent found 51T p. c. C. and 2*3 p. c. H.; by calculation, 51*0 p. c. C. and 
2*3 p. c. H. 

It is not a mixture of the radicals C-°C1 2 H G and C~°BrCl 2 H 5 , first, because the 
bichloronaphthalin could only be the modification X, which is liquid; secondly, 
because other compounds corresponding to this chloride exist, which are not mixtures. 
(Laurent.) 


Bromochlorine-nucleus C 20 Br 3 ClH 4 . 

Bihydrobromate of TerbrGmQchloronapMhaUn. 

C 20 Br 5 ClH 6 = C 20 Br 3 ClH 4 ,2 HBr. 

Laurent. Rev. scient. 13, 92 j further, Gompt . chim. 1850, 8. 

Bromure de chlorobronaphiese (Laurent). Bibromure de napMaline bromo-chlorie 
(Gerhardt). 

Formation and Preparation . The first distillate of chloronaphtbalin 
is treated with bromine. A lively effervescence then ensues, owing to 
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BR0M0CHL0RINE-3SHUCLEUS 0»Br®Ca*H 4 . 


evolution of hydrobromic acid, and with excess of bromine, crystals are 
formed on standing. These are dissolved in a very large quantity of 
boiling ether, which on cooling deposits very small, highly brilliant 
prisms of the compound. 

Properties. Prisms belonging to the doubly oblique prismatic system. 
Fig. 132, without u- and a;-faces; with g-faces ; w : v = 96°; y : w 
= 85°; y : v = 102° 30'; v : e = 125° ; y : e = 135°; w \ e — 124°; 
e : <2 = 114°; v': q = 121°; w : q = 120°; v : $ = 136°. (Laurent, 
Conipt. chim. 1850, 8 j corrected description.) 


20 C . 

Prisms. 

... 21*38 ... 

Laurent. 

mean. 

. 21*87 

6 H . 

. 6 

.. 1*07 ... 

. 1*17 

Cl . 

. 35*5 .. 

.. 6*33 


5 Br . 

. 400*0 .. 

.. 71*22 



C 20 Br 3 ClH 4 ,2HBr. 561*5 .... 100*00 

It turns red before melting; evolves bromine vapour at 100°; melts 
about 110°, and then evolves a large quantity of bromine and hydro- 
bromic acid, leaving an oil which on cooling crystallises in quadrilateral 
figures, crossed by two diagonals bristling with needles (as is the case 
with terchloronaphthalin). 


Bromochlorine-nucleus C 20 BrCl 2 H 4 . 

Blbromobichloronaphthalin. 

C 20 Br 2 Cl 2 H*. 

Laurent. Rev. sclent. 12, 222 ; further, Compt. rend. 14, 380. 

Formation , It exists , according to Laurent, in two isomeric modfica,- 
tions ; modification a (chlorebronapktose b, Laurent) obtained by the action 
of bromine upon bichloronaphthalin, and modification ft (bromechlonaphtose 
b, Laurent), by the action of chlorine on bibromonaphthalin. 

1. Modification a. Bromine is poured over bichloronaphthalin F, 
whereupon hydrobromic acid is evolved, and after a few minutes tbe 
liquid solidifies in needles. These are washed with ether, and dissolved 
in a small quantity of warm ether. 

Propeiiies. Small, brilliant, doubly oblique prisms. Facial angles 
= 101° 30' to 102° 50' and 101° 15'. Melts at about 3 70°. Crystallises in 
needles on cooling, and exhibits dimorphism, like the terchloronaphthalins; 
for, if a portion be again melted, part of tbe fused mass crystallises again 
in needles; but at tbe same time, a second crystallisation may be 
observed, of opaque four-sided bodies, which cover the needles. If the 
whole be melted, no more needles are obtained. 


20 C . 120 .... 34*25 

4 K . 4 .... 1*14 

2 Br,2Cl . 231 .... 64*61 


C-°Br 2 Cl 3 H 4 


355 .... 100*00 


Laurent. 

34*43 

1*26 
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It is not decomposed by distillation , or by potash. 

Scarcely soluble in ether and in alcohol , even on boiling. 

2. Modification Obtained by beating bibromonapbthalin witli 
chlorine. 

Properties. It is deposited by the spontaneous evaporation of its 
ethereal solution, in small doubly-oblique prisms, ‘which are much longer 
than they are broad. Inclination of the faces = 102° 10' — 103° — 
301° 20'. Melts at 160°, and distils unchanged; solidifies on cooling 
in a fibrous mass. 

Laurent found 33’90 p. c. C. and 1*11 p. c. H. 

It is not attacked by potash. 

Scarcely soluble in ether and in boiling alcohol. 


Bihydrobromate of BibromoMchloronaphthalin. 

C M H*Br*Cl* = C^B^CPH 4 ^ HBr. 

Laurent. Ann. Chim. Phys. 59, 196 ; further, Mev. scient. 6, 79 ; 13, 87. 

Bromurede chlonaphtese (Laurent). Dehahexylsuperbromid (Berzelius). Chlordi* 
bromnaphtylbroynur-Bibroynwasserstoff (Kolbe). Bibromure de naphtaline bichlor&e 
(Gerhardt). 

Formation and Preparation. Bromine is poured upon bichloronaph- 
thalin in a stoppered bottle, and the stopper is firmly tied down. The 
bichloronaphtkalin first dissolves in the bromine, and then the whole 
gradually becomes one solid crystalline mass. On opening the bottle, 
no hydrobromic acid is evolved. The excess of bromine and any 
unattacked bichloronaphthalin that may be present are removed by 
washing the product with ether; the residue is dissolved in alcohol or in 
boiling ether, or heated in a sealed glass tube with ether to 100° (but not 
higher), and crystallised by cooling the solution. 

Properties. Small, brilliant crystals, very like bihydrochlorate of 
bichloronaphthalin ; Fig. 83; u': u = 101° 30'; i : u = 94° 30 / ; some¬ 
times the a-faces are completely removed by the enlargement of the faces 
i; a : u = 133°; a : i .= between 121° and 322°. It is colourless. 


Laurent. 


20 C . 

. 120 .. 

.. 23-99 .... 

.... 23*50 

6 H . 

. 6 .. 

.. 1-05 .... 

.... 1*05 

2 Cl. 

. 71 .. 

.. 13-83 


4 Br. 

. 320 .. 

.. 61-13 



C ;t, Cl-Br-H J ,2HBr. 517 .... 100-00 


Decompositions . 1 . Melts a little above 100°, immediately turning 

red and evolving bromine-vapour. If heat be applied as long as bromine 
continues to be evolved, bichloronaphthalin C remains in the residue, 
which may be reconverted into the bromide by means of bromine. — 
2. It is decomposed with difficulty by boiling alcoholic potash; a sub¬ 
stance is then precipitated by water from the solution, which, when 
crystallised from ether-alcohol, yields needles, while an oil remains in 
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solution. The needles melt at 55°, volatilise without decomposition, are 
very readily soluble in alcohol and in ether, and contain 41*8 p. c. C. and 
1*7 H.; hence Laurent considers them as C 20 H 4 -|Brl|Cl 2 , or as a mixture 
of 5 At. C 20 BrCl 2 H 5 and 1 At. C 20 Br 2 Cl 2 H 4 . Hence potash acts in the 
same way as heat, i. e. : it removes the bromine as such, and not as 
hydrobromic acid, and forms a radical or a mixture of two radicals, 
which cannot be decomposed by distillation. — 3. If the bromide be 
heated with ether in a sealed glass tube between 120° and 130°, it loses 
the property of crystallising on cooling, and on evaporation needles are 
obtained, which appear to be biehloronapbtlialin C. 

Sparingly soluble in cold alcohol , and in cold ether . 


Bihydrochlorate of Bihromobichloronaphthalin. 

C 20 H G Br 2 Cl 4 = C*°Br a Cl 2 H 4 ,2HCl. 

Laurent. Rev . scient. 13, 582. 

Chlorure de bronaphtese. (Laurent.) Bichlorobromnaphiyl-Bichlorwassersioffi 
(Kolbe.) Bichlorure de naphtaline bibromee. (Gerhardt.) 

Preparation. By passing chlorine over fused bibromonaphthalin a 
very thick oil is hereby formed, which when diluted with a small 
quantity of ether, deposits the chloride as a crystalline powder. In this 
reaction,, another oil is formed which, when treated with excess of 
chlorine, yields the chloride, together with bihydrochlorate of bibromo- 
terchloronaphthalin and a new oil. 

Properties. Long, colourless, oblique prisms; Fig. 79, without the 
f-faces; u : u = between 90° and 91°; cc : x = between 122° aud 123°; 
u ; x = 129°. Melts about 155°, and solidifies in prisms on cooling, 

Laurent. 

20 C . 120 .... 28-03 28*14 

6 H . 6 .... 1-40 1*51 

2 Br,4CI. 302 .... 70*57 

C-°Br 2 Cl 2 H 4 ,2TIC1. 428 .... 100*00 

It is decomposed by distillation, yielding bromine, a hydracid, bromo- 
terchloronaphtbalin /?, and quadrichloronaphthalin A. — Alcoholic potash 
converts it into a product crystallising in needles, and rather soluble in 
ether. 

Very slightly soluble in alcohol and in eth&\ 


Appendix to the Bromochlorine-nucleus C 20 Br 2 Cl 2 Hh 

1. Laurent’s Bromure de Chlorebronaphtine. 

C 30 H 5 - 5 Br 4 - 5 Cl 2 1 

Laurent. Rev. scient, 13, 89. 

Formation and Preparation. Bichloronaplitbalin C is treated with 
excess of bromine, and exposed for several days to the sun, whereupon 
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crystals are deposited, which are washed with ether, then dissolved in 
ether in a sealed tube at 100°, and allowed to cool. Those crystals are 
selected which have the following shape : Fig. 65 ; i : i ~ 108°; i : u 
behind t = 102°; i : u f = 120°; u: u = 102° SO'; i right : u = 125°. 
Hence they do not belong to the right prismatic system, but to the 
oblique or doubly oblique prismatic system. 

Laurent. 

20 C . 120 .... 21*56 . 22*09 

5-5 II . 5*5 .... 1*00 . 1*11 

4*5 Br,2Cl . 431 .... 77*44 

C 20 H 5 - 5 Br 4,5 Cl 2 . 556*5 .... 100*00 

The analysis should be repeated, since the experimental composition, as well as the 
properties of the body, resemble those of bihydrobromate of bibromobichloronaph- 
thalin. 

It evolves bromine by heat , together with a small quantity of white 
vapour, and leaves an easily fusible substance. 

It is scarcely soluble in ether . 

2. Laurent’s Bromide a. This compound crystallises from the ethereal 
solution together with the above-mentioned substance. Right rhombic 
prisms ; Fig. 63 ; u': u — 106° 30' ; p\y = 135°. Evolves bromine on 
application of heat, and leaves an oily residue which solidifies very 
slowly. 

It is almost insoluble in boiling ether. 

3. Laurent’s Bromide ft is found mixed with the crystals of the 
bromide a. Fig. 75 ; without faces m. Right rhombic prisms : u': n = 
100°; y :y=126°; u':u-61°. 

Evolves bromine and white vapours when heated . Insoluble in ether. 

4. Laurent’s radical o is likewise mixed with the preceding. Oblique, 
Thombic prisms. Fig. 121; y : u = 109°; y : v = 107° 30'; u : v = 
108°. Volatilizes without decomposition, and must therefore be a 
radical; perhaps C 20 H 3 BrCl 3 or C 20 H 4 Br 2 Cl 3 ; probably tbe ether had 
taken up bromine at 100°. 

Almost insoluble in ether. 


5, Laurent’s Chlorenbronaphtone B. 

C 20 H 4 * 5 BrCl 1 * 5 . 

Laurent. Bev. scient . 12, 215. 

Formation and Preparation. When bromine is mixed with crude 
hydrochlorate of chloronaphthalin, a hydracid is evolved, and after 
24 hours, the bottom of the vessel is found covered with small crystals, 
which may be easily purified by washing with ether after the oil has 
been poured off. 

Properties. Brilliant, colourless, transparent and very small oblique 
prisms, with oblique base. Angles of faces = between 100° and 103°, 
inclination of base to one of the sides = about 100°. Volatilises without 
decomposition. 

Laurent found 36*00 p, c. C. and 1*36 H.; by calculation, 35*9 p. c. 
C and 1*3 H. 
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According to Laurent, this compound may have been formed from 
hydroclilorate of chloronaphtlialin ; but since it is produced only in 
yery small quantity, be considers it probable that the chloride may have 
contained a small quantity of chlonaphtkene, C 20 Cl 1,5 H 6,fi , and that it 
may have been derived from this body. 

Almost insoluble in alcohol and in ether . 


6. BromeneMonaphtose A. (Laurent.) 

C 2°hw 5 C1 2 * 5 . 

Latjrent. Rev. scient . 12, 228. 

Formation and Preparation. Fused bibromonaphthalin treated with 
chlorine, yields amongst other substances, an oily product. If this be 
separated from the solid product by standing under a small quantity of 
ether for several days and the ether then driven off; the oil again 
treated with chlorine with the aid of heat; the liquid portion separated 
from the solid by ether; and after the ether has been driven off, treated 
with chlorine in sunshine: a very thick oil is obtained (probably 
C»Bi^Cl a ‘ fi H 4 ,HCl or C M Br lJ Cl a - B H* 2HC1). If this be now separated 
from the solid products by ether, and boiled with alcoholic potash, it 
deposits a mixture of bromenchlonapktkose A (very soluble in ether), 
and of bromenchlonaphthose B (almost insoluble in ether), which is 
separated by means of ether, and purified by recrystallisation from 
ether. 

Properties . It bears a close resemblance to terchloronapkthalin A ; 
crystallises in six-sided prisms or in needles of 120°, the apices of which 
are rounded off. Soft like wax, and melts when pressed together. Melts 
at 115° C., and on cooling crystallises in microscopic rosettes. Volatile 
without decomposition. It is not decomposed by hydrate of potash. 


Laurent. 
mean. 


20 C . 

. 120 

.. 36*4 .... 

.... 36*17 

4 H . 

4 

.. 1*2 .... 

.... 1*65 

1-5 Br. 

. 120 

.. 35*6 .... 

.... 33*55 

2*5 Cl. 

. 88*75 . 

.. 26*8 .... 

.... 27-99 

C20 Br i-5Cl 2 - 5 H 4 .... 

. 332*75 . 

... 100*0 .... 

.... 99*36 


Very soluble in ether , slightly soluble in alcohol . 


Bromoclilorine-nucleus C 20 BrCl 3 H 4 . 

BromotereMoronapMhalin. C 20 BrCl 3 IF. 

Laurent. Compt . rend. 14, 380 ; further, Rev. scient . 12, 225. 

Formation . Exists according to Laurent in three different modifications , 
formed under different circumstances. 

1. Modification a. (Chloribronaphtose a , Laurent.) Bromine is poured 
oyer terchloronaphthalin a, whereupon this compound dissolves without 
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decomposing. When the solution is exposed to the sun for several days, 
it evolves liydrobromic acid, and yields bromoterchioronaphthalin, which 
is purified by repeated recrystallisation from ether-alcohol. 

Properties. Colourless, six-sided prisms, with angles = 117° 30' and 
two = 125°. It is soft, like wax, and may be bent in every direction 
without breaking. After it has been melted, it crystallises between 105° 
and 106° in microscopic rosettes. Volatile without decomposition. 

Laurent. 

20 C . 120 .... 38-99 . 38*91 

4 H . 4 .... 1*29 . 1*29 

Br,3Cl . 186*5 .... 59*72 

C-°JBrCl 3 H 4 . 310-5 .... 100*00 

2 . Modification [3. (Bromachlonaphtose a, Laurent.) A stream of 
bromine is passed over bichloronaphthalin, which at first is heated till it 
melts. A thick oily mixture of bihydrochlorate of bibromobichloronaph- 
thalin and an oil is obtained. If this be mixed with ether and allowed 
to stand, it yields crystals of the solid chloride, while the oil remains in 
solution. On boiling the crystals with alcoholic potash, bromoterchloro- 
naphthalin is formed, and may be purified by repeated crystallisation 
from ether-alcohol. 

Properties. It exactly resembles quadricbloronaphthalin A, except 
that the crystals are far more beautiful and well-defined. Six-sided 
prisms, whereof four angles = 120 ° 30', and two angles = 119°. Soft, 
like wax ; after fusion, it solidifies at about 110 ° in microscopic rosettes. 
Volatile without decomposition. It is not attacked by potash . 

Laurent found 38*91 p. c. C. and 1*30 p. c. H. 

It is rather soluble in ether , but less than the modification a ; scarcely 
soluble in alcohol . 

3. Modification 7 . (Bromachlonaphtose h , Laurent.) When bihydro- 
bromate of bibromobichloronaphthalin is distilled, bromine and acid 
vapours are evolved, and a mixture of terchloronaphthalin A and bromo- 
terehloronaphthalin 7 condenses in the receiver. Ether extracts ter¬ 
chloronaphthalin from the mixture, and leaves a white powder which is 
boiled with more ether. This solution, when left to evaporate, deposits 
small, brilliant, perfectly defined prisms. 

Properties. Oblique prisms, with oblique base. Inclination of the 
sides = 102° 30'j inclination of the faces to the base = 101° and 103°, 
Volatile without decomposition. 

Laurent found 39-04 p. c. C. and 1*48 p. c. H. 

Dissolves very slightly in alcohol and in boiling ether . 


Bromanchlonaphtone A. (Laurent.) 

C 20 H 4 * 5 Br°- 5 Cl 3 ? 

Llttrent. Pev. sclent. 12, 216. 

Formation and Preparation. Chlorine is passed into bromonaph- 
thalin, and after a short time the oil thus obtained is freed from solid 
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matter by mixing with a little ether, and after tbe ether has been driven 
off, the oil is gently warmed and again treated with chlorine till it 
deposits crystalline matter afresh. This is removed by ether, and the 
oil is boiled with alcoholic potash. (The oil is probably C 20 Br 0,5 Cl 3 H 4,5 
+ HCl or -f 2HC1). The product is purified by crystallisation from 
boiling ether containing a little alcohol, and by spontaneous evaporation. 

Properties . It bears a close resemblance to terchloronaphthalin A, 
but forms much finer crystals : they are six-sided prisms of 120°, the 
cleavage being parallel to the axis. Soft, like wax, and may be bent in 
every direction. Melts at 106°, and solidifies in microscopic rosettes. 
Distils without decomposition. 

Laurent. 

20 C . 120 .... 44*45 44*03 

4*5 H .. 4*5 .... 1*66 . 1*62 

0*5 Br 3 3Cl . 146**5 .... 53*89 

C-°Br°* 5 Cl 3 H 4 * 5 . 271*0 .... 100*00 

(0*500 bromanchlonaphtone being decomposed by lime, required 0*710 silver for 
tbe precipitation; by calculation 0*700 silver. Tbe precipitate treated with chlorine 
evolved bromine.) 

Dissolves somewhat readily in ether, and very slightly in alcohol . 


Bromochlorine-nncleus C 20 Br 2 CPH 3 . 

Bibromoterchloronaphthalin. 

C 20 Br 2 Cl 3 H 3 . 

Latjeent. Rev. scient. 12, 231. 

Bromide of tercTiloro’bromonaphfkyL (Kolbe.) 

Exists, according to Laurent, in two isomeric modifications . 

1. Modification a. (Bromeclilonaphtuse b; Laurent.) When bihy¬ 
drochlorate of bibromoterchloronaphthalin is boiled with alcoholic potash, 
a white powder is formed, which is dissolved in a large quantity of 
boiling ether, or better still in boiling rock-oil, and allowed to crystallise. 
The ethereal mother-liquor contains in solution a small quantity of a 
substance crystallising in needles. 

Properties. Crystallises from ether by spontaneous evaporation in 
small and very brilliant prisms of the doubly oblique prismatic system. 
Fig . 124, without s-faces, with e-faces; v : u = 101° 30'; f y :w — 101° SO'; 
y:v=. 3 01°; t\u = 132°; e:y= 115°; c:v = 115°30 / . After it has 
been melted, it crystallises at 165° in long prisms. Volatilises without 
decomposition. 

It is not attacked by potash . 


20 C . 120 .... 31*13 

3 H . 3 .... 0*80 

2 Br,3Cl . 266*5 .... 68*07 


C^BrDBH 3 


389*5 .... 100*00 


Laurent. 

31*27 

0*90 
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2 . Modification f$. (Chloribronaphtuse.) Bromine is poured over 
bihydrochlorate of bichloronaphthalin, and the mixture is exposed for 
four weeks to the sun. On treating the mass with ether, an oil and a 
crystallisable substance are dissolved out, and a residue of bibromoter- 
chloronaphthalin, which is almost insoluble in ether, remains : 

C 20 H S C1 4 + 6Br = C 20 Br 2 Cl 3 H 3 + 4HBr + HC1. 

White powder, which crystallises from fusion in rectangular parallelo¬ 
grams, crossed by two diagonals. 


Laurent. 


20 C . 

.... 120 

30-80 .... 

.... 30*90 

3 H . 

.... 3 

0-78 .... 

.... 1-10 

3 Cl. 

.... 106-5 .... 

27-35 


2 Br. 

.... 160-0 .... 

41-07 


C-°Br 2 Cl 3 H 3 ... 

. 389-5 .... 

, 100-00 



Bihydrochlorate of Bibromoterchloronaphthalin. 

C-»H 5 Br 2 Cl 5 = C 20 Br 5 CPH s ,2 H Cl. 

Laubent. Jiev. scient. 13, 583 ; further, Compt% chim . 1850, 1 ; abstr. 

Ann. Tharm. 76, 301. 

Perchlorure de bronaphtese (the compound was first described by Laurent under 
this name, and the formula written C 20 H 6 Br 2 Cl 5 ). Chlorure de bromicJilonaphtese 
(Laurent). Terchlorobromuapkt/iylcklorur Bichlorwassertoff (Kolbe.) 

Formation and Trepanation. By the action of chlorine on bihydro¬ 
chlorate of bibromobichloronaphthalin. 

Properties. Prisms of the doubly oblique prismatic system, very 
similar to those of the oblique prismatic system. Fig. 3 24 without faces, 
s, with faces q, 5, d; n : v = 110°; y \ h — 119°; w ; y = 101°; h ; l 
= about 77° ; q : d = 93°; d : t = 1 Q6L It has also been obtained in 
rhombic prisms by Laurent. Melts at about 150', and crystallises in 
rhombic tablets on cooling. If it be heated a little above its melting 
point, it remains soft and transparent on cooling, and solidifies but 
partially, in a non-crystalline mass, which, if gently heated, crystallises 
in rhombic tablets. 

Decomptositions. On distillation it evolves bromine and a hydracid, 
and yields three other substances. (Comp. Bromachlonaphtune B, p. 73.) — It 
is converted by boiling alcoholic potash into bibromoterchloronaphthalin a. 
(Laurent previously obtained in this reaction another radical, chlorenbronapMune 
C^Br^CPH 3 - 5 ; see Rev. scient . 12, 229.) 

Dissolves very sparingly in ether. 


VOL. XIV. 
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Appendix to the Bromochlorine-nucleus , C 20 Br 2 CPH 3 . 

Laurent’s Bromochlonaphtmxe B< 

C 20 BrCl 3 , 6 H 3 * 6 . 

Laurent. Rev. sclent. 12 , 230. 

Formation and Preparation. When bihydrochlorate of bibromo- 
tercliloronaphthalin is distilled, bromine and a hydracid are evolved, 
and the following products are obtained: 1 . Bromachlonapl^tune B; 
2 . A chloride or a'chloro-bromide of the series A, crystallising v; n six- 
sided prisms of 120°, and melting in boiling water; 3. A very small 
quantity of a substance crystallising from ether in small opaque nodules ; 
less soluble in ether than 2 , but more soluble than 1 . — 2 and 3 are 
extracted from the mixture by ether ; the bromaehlonaphtune is dissolved 
in a very large quantity of boiling ether, and crystallised by spontaneous 
evaporation of the solution. 

Very minute oblique prisms, with oblique base; Fig. 81, u : v! = 
101° ; i : m — between 100° and 103°; i: u — between 100° and 103°. 
When fused, it sometimes solidifies suddenly in an opaque mass, some¬ 
times in fine needles. 

Laurent found 36*83 p. c. C. and 1*11 p. c. H.; by calculation, 36*83 
p. c. C. and 1*07 p. c. H. 


Nitro~nucleus C 20 XH 7 . 

Mtronaphthalin. 

C 20 NH 7 O 4 = C 20 XH 7 . 

Laurent. (1835.) Ann. Chim. Phys. 59, 376; Ann. Pharm. 19, 38 ; 
J. pr. Chem. S, 13 ; Ann. Chim. Phys. 66 , 152; Rev. sclent. 6 , 88 ; 
further, 13, 6S. 

Marignac. Ann. Pharm. 38, 1 . 

Zinin. J. pr. Chem. 27, 140; Ann. Pharm. 44, 283. 

Piria. Compt. rend. 31, 48 S ; FT. Ann. Chim. Phys. 31, 217; Ann. 
Pharm. 78, 32 ; J. pr. Chem. 52, 56 ; Pharm. Centr. 1850, 7 SO; 
Liebig & Kopp's Jahresber. 1850, 500. 

Bechamp. FT. Ann. Chim. Phys. 42, 186 ; Ami. Pharm. 92, 401. 

NitronapMalase, Nmaphtase, C 2n XH7 (Laurent) ; Nitrite de naphtalase, 
C 20 H~O,NO 3 (Laurent, Ann. Chim. Phys. 66, 152), Nitrite of Icodecatesseryl, 
C 20 H7O,NO 3 (Berzelius) ; Naphthylnitrur (Kolbe). 

Formation. 1 . Nitronaphthalin was first prepared by Laurent by 
boiling napbthalin with nitric acid, whereby red vapours are evolved and 
nitronaphthalin and an oil are formed : 

C 2 °H S + NO 5 ,HO = C 20 XH 7 + 2 HO. 

2. From napbthalin and nitric acid in the cold, without formation of 
red vapours and an oil (Piria). — 3. By the action of hyponitric acid on 
naphthalih in the cold, whereby a peculiar oil is simultaneously formed ; 
this oil, after being exposed for some time to the air, aquires the smell of 
bitter almonds. (Laurent.) According to Laurent, an oil is produced 
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by the action of aqua regia on naphtbalia in the cold, which on distilla¬ 
tion yields carbon and another oil from which a little nitronaphthalin is 
deposited on cooling. 

Preparation. From 5 to 6 pts. nitric acid of sp. gr. 1*33 are added 
to 1 pt. of naphthalin, and the whole is allowed to digest for 5 or 6 days. 
The matter easily cakes and must therefore at first be frequently stirred. 
Lemon-yellow nitronaphthalin, without any by-products, is obtained, and 
is washed on a filter with water. (Piria.) — 2. j\ r aphtkalin is boiled with 
nitric acid, whereupon red vapours are evolved, till, after 15 or 20 
minutes, a yellow oil has been formed, which on cooling solidifies very 
slowly in a crystalline mass, consisting of nitronaphthalin and a reddish- 
yellow oil. This is submitted to strong pressure between blotting paper 
and dissolved in hot alcohol. On cooling, the liquid first deposits an oil 
which must be removed with a pipette ; afterwards nitronaphthalin 
crystallises out, and is collected after 12 hours and recrystallised once or 
twice. The oil which has been removed with the pipette, yields a 
fresh crop of crystals when redissolved in the alcoholic mother-liquid. 
(Laurent.) 

Properties. Brittle, sulphur-yellow, six-sided rhombic prisms, derived 
from prisms with angles of 100° and 80°, the acute angles being truncated. 
Melts at 43°, the thermometer rising to 54° at the moment of solidifica¬ 
tion. A few crystals melted on a glass plate, form oily drops which 
remain fluid for some time at ordinary temperatures, but on slight 
agitation, instantly solidify in needles. Volatilises -without decom¬ 
position and sublimes in small needles ; when rapidly heated, a consider¬ 
able quantity decomposes with emission of reddish light, and forms a 


large deposit of carbon. 

(Laurent.) 



20 C . 

120 . 

... G9*35 ... 

Laurent. 

mean. 

earlier. later. 

. 69*86 .... 68*70 

7 H . 

7 . 

... 4*06 ... 

. 4*07 

.... 4*07 

N . 

14 . 

... 8*10 ... 

. 8*53 

.... 8*30 

4 0 . 

32 . 

... 18*49 ... 

. 17*54 

.... 18*93 

C-°XH". 

173 . 

... 100*00 .... 

. 100*00 

.... 100*00 


Decompositions. 1. Chlorine at a gentle heat converts it into an 
oil (C 20 CPH 5 ,HC1 ?), which yields with potash tercliloronaphthalin A. 
If the nitronaphthalin be too strongly heated, terchloronapkthaliu A or 
quadrichloronaphthalin A may be directly formed. (Laurent.) — 2. With 
bromine , aided by a gentle heat, it forms hydrobromic acid and bibromo- 
naphthalin ; the experiment should be repeated. (Laurent.) — 3. It is not 
attacked by iodine. — 4. It dissolves unchanged in fused sulphur; if 
a stronger heat be applied, the mass begins to boil, evolves sulphurous 
acid, and the heterogeneous green mass thus formed dissolves partially in 
ether with green colour; the portion insoluble in ether swells up by heat 
and leaves a very bulky residue of charcoal. (Laurent.) — 6*. Nitro¬ 
naphthalin boiled with permanganate of potash, yields nitrate and phthalate 
of potash. (Cloez and Guignet, Gompt. rend. 47, 712; J. pr. Chem. 76, 
500.) — 7. Hydrochloric acid is without action upon it. — 8. Oil of 
vitriol dissolves nitronaphthalin, and water reprecipitates it unchanged; 
on boiling, the solution becomes brown and is no longer precipitated by 

G 2 
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water* on neutralising tlie liquid with lime, filtering and evaporating, a 
saline mass, soluble in alcohol, is obtained. (Laurent.) — 9. It is 
converted by fuming sulphuric acid into nitrosulphonaplithalic acid, 
C 20 XH 7 , 2 SO 3 . (Laurent, Rev, sc lent. 13, 590.) — 10 . Potassium decom¬ 
poses it suddenly at 43°, with evolution of light and deposition of carbon. 
(Laurent.)— 11 . It is but slightly attached by boiling aqueous potash; 
the liquid becomes brown, and on the addition of an acid deposits a few 
brown flakes. With alcoholic potash it forms a red liquid; on testing it 
from time to time with oil of vitriol, a dark green, blueish or violet-blue 
coloration is obtained; on <mntr ^1 boiling, the mass swells up, decom¬ 
poses, and leaves a very bulky residue of charcoal. (Laurent.) — If 
nitronaphthalin be heated in a water-bath for 6 hours with a paste of 
2 pts. hydrate of potash in as little water as possible, and 1 pt. fresh 
hydrate of lime, the water being replaced as it evaporates, it is completely 
decomposed, and yields the potash-salt of nitrophtlialic acid, C 32 H u N 2 0 10 , 
which dissolves in water with dark yellow colour, and nitrophtkalin, 
C 10 H 7 NO 4 , to which a brown substance obstinately adheres. (Dusart, 
W. Ann. Chirn. Phys. 45, 332.) — 12 . Heated with an excess of hydrate 
of baryta or lime, it evolves ammonia, naphthalin, an oil, and naphtalase, 
C 20 H 7 O (p. 25). (Laurent.) 

13. When nitronaphthalin is dissolved in alcohol and the warm 
solution is treated with sulphuretted hydrogen , naphthylamine, C 20 NH 9 , is 
formed, and the liquid turns greenish-yellow and deposits sulphur. This 
decomposition is more rapidly effected by sulphide of ammonium. (Zinin.) 

— 14. When 1 pt. of nitronaphthalin is heated to 100 ° with a moderately 
concentrated solution of ferrous acetate (2 pts. iron) for a quarter of an 
hour, it yields naphthylamine and ferric oxide ; the same reaction takes 
place with lively effervescence, when 1 pt. nitronaphthalin is heated with 
1 -J pts. iron filings and sufficient acetic acid to cover the mixture (Bechamp); 
at the same time another base, phfchalainine (C 16 H 9 N0 4 ) is formed. (Schiifc- 
zenberger & Willm., Compt. rend. 47, 82 ; J.pr. Chem. 75, 117.) — 
15. When nitronaphthalin in alcoholic solution is boiled for 8 hours with 
aqueous sidphite of ammonia , it is converted into the two isomeric com¬ 
pounds thionaphthamic acid and naplithionic acid, C 20 H 9 NS 2 O G . (Piria.) 

— 16. An alcoholic solution of nitronaphthalin, heated with bisulphide of 
carbon in a sealed tube to 160°, yields naphthylamine and sulphur. 
(Schlagdenhaufen, N. J. Pharm. 34, 175.) 

Combmations. Insoluble in water; very soluble in alcohol , ether , and 
in chloride of sulphur. (Laurent.) 


Conjugated Compounds of the NPro-nucleus CP°XH 7 . 

Nitrosulphonaplitlialic Acid. 

C 20 H 7 NS 2 O 10 = C 20 XH 7 ,2S0 3 . 

Latjrent. Rev - scient. 13, 68 , 587 and 588; Compt. rend. 21, 33; Compt. 
chim . 1849, 390 ; abstr. Ann. Pharm. 72, 297.; Liebig & Eopp's 
Jahresber. 1849, 440 ; Compt . rend, 31, 537 ; J . pr. Chem. 52, 58 ; 
Pharm. Centr. 1851, 157; Liebig & Kopp s Jahresb. 1850, 508. 

Acide sulfaninaphtesique and nitrasulnaphtesique; Acule sulfonaphialique nitre 
(Laurent); Nitronaphthylodithionic acid (Koibe). Nitronaphtalimchwefelsiiure. 

Formation. 1 . By boiling sulphonaphthalic acid with nitric acid 
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(acide sulfaninaphtesique) ; or 2 . By dissolving nitronaplithalin in fuming 
sulphuric acid (acide nitrasulnaphtesique). (Laurent.) 

Preparation. Nitronaplithalin is heated with fuming sulphuric acid, 
wherein it dissolves with a red colour, gradually turning to brown ; the 
solution is then mixed with water, filtered from undecomposed nitro¬ 
naphthalin, neutralised with chalk, filtered, and evaporated; whereupon 
the lime-salt crystallises out and is purified by dissolving in alcohol, 
filtering, and evaporating the solution.— 2 . Sulphonaphthalate of lime is 
boiled with nitric acid; the acid solution is evaporated to dryness; the 
residue washed with a little alcohol, then dissolved in weak alcohol, and 
the solution is decomposed by sulphuric acid; the filtered solution is 
saturated with baryta, and the excess of baryta precipitated by carbonic 
acid, and the liquid is filtered and evaporated ; it then deposits crusts of 
the baryta-salt. — The free acid is separated from the baryta-salt by 
means of sulphuric acid, care being taken to avoid an excess of acid, or 
from the lead-salt by sulphuretted hydrogen, and the filtrate is finally 
evaporated in vacuo. 

Projierties. Microscopic, rhombic laminse. 

With sulphide of ammonium it yields acide sulfonaphtalidamique 
(naphthionic acid?). 

Very soluble in water . 

The nitrosnlphonaphthalates take fire when heated in closed vessels. 

Ammonia-salt. The solution left to evaporate sometimes yields 
rhombic laminae, sometimes long needles. 

Potash-salt . May be obtained in irregular crystals by the spon¬ 
taneous evaporation of its solution ; slightly soluble in alcohol. 


NitrosuIpkonaplithalate of Baryta . 

Crusts. 






Laurent. 
dried in vacuo. 

20 C . 

120 

.... 

37*5 

. 36*43 

6 H .. 

6 

.... 

1*8 

. 1 75 

N. 

14 

.... 

4*4 


SO- 1 . 

32 


10*0 

. 9*60 

BaO,S0 3 . 

116*5 

.... 

36*3 

. 36*36 

4 0 . 

32 

.... 

10*0 


L C- u XBaH G , 2 S O 3 . 

320*5 

.... 

100*0 


KitrosnlphonapJithalate of L 

ime. 

The 

salt 

dried in vacuo, loses 

140° 3*00 p. c. water; 1 At. = 

3*20 p 

c. 


Laurent. 
in vacuo (mean). 

20 C . 

.. 120 

.... 

42*60 

. 42*00 

7 H . 

7 


2*48 

. 2*50 

NO 4 . 

.. 46 


16*35 


2 SO 3 . 

.. SO 


28*46 

. 28*75 

CaO . 

.. 28 


10*11 

. 10*22 

C-°XCaH 6 ,2£0 3 + Aq. 

... 281 

.... 

100*00 


Niirosulphonaplithalic acid is very 

soluble in 

alcohol and in ether . 
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N1TR0-NUCLEUS C 20 X 2 HA 


Nitro-nucleus C 20 X 2 H 6 . 

BinitronapMhalin. 

C 20 H 6 N 2 0 8 = C 20 X 2 H 6 . 

Latjrent. Ann. Chini. Phys. 59, 376 ; Ann . Pharm . 19, 38 ; J. pr. 

Chem. 8 , 13 ; Pen. sclent . 6, 88 ; 13, 68 . 

Marignac. Ami. Pharm. 38, 1. 

Binitrite de naphtalhe , C 20 H 6 O 2 , 2 NO 3 ; Nitronaphthalese, Ninap7itese C 
(Laurent). Nitronaphtylnitrur . (Kolbe.) 

Formation. Naphthalin or nitronaphthalin is boiled for a long- time 
with nitric acid. (Laurent, Marignac.) 

Preparation. Nitric acid is boiled in a large bolt-head and napbthalin 
gradually added as long as it continues to dissolve ; on cooling, the liquid 
deposits pale j^ellow needles, which are washed, first with nitric acid, 
then with water, and finally with alcohol. (Laurent.) — 2 . If nitro- 
naphthalin be rapidly boiled down with nitric acid in a glass bolt-head, 
the oily stratum at first formed dissolves in the nitric acid, as soon as both 
occupy about equal volumes. The bolt-head is now taken off the fire, 
and on cooling, the whole solidifies in a mass which is first washed with 
hot water, then with hot alcohol. (Laurent.) — 3. Naphthalin is boiled 
with nitric acid for several days in a retort, the acid distillate being 
poured back in small portions by means of a funnel drawn out to a fine 
point. After each addition of acid, it is necessary to wait till no more 
red vapours are evolved, and the mass in the retort must be washed out 
every evening. In this manner, the following products are obtained : 
1. An aqueous solution of nitronapkthalic acid; 2 . An insoluble residue, 
principally of ternitronapkthalin (p. SS), and a small quantity of a 
yellowish, viscid resin, insoluble in water; 3. Binitronapkthalin, partly 
sublimed in the neck of the retort, and partly dissolved in nitric acid in 
the distillate. The greater part of the nitric acid is evaporated off at a 
gentle heat, and water is then added to the residue, whereby the binitro- 
naphthalin is completely precipitated. (Marignac.) 

Properties. Light powder consisting of microscopic needles; crys¬ 
tallises from its nitric acid solution in rhombic prisms of 67° and 113°, 
(Laurent); and from its solution in a very large quantity of boiling 
alcohol, in fine, flexible, slightly yellow needles, (Marignac). Melts at 
185°, and when heated strongly in small quantities, sublimes without 
decomposition, in small needles. When large quantities are rapidly 
heated, or when it is heated in close vessels, it suddenly decomposes, evolves 
gas with violence, and yields much carbon with emission of red light. 
(Laurent.) Neutral to test-papers. 


20 C . 

. 120 . 

... 55*05 ... 

Laurent. 

mean. 

. 54*83 . 

Marignac. 

.. 54*92 

6 H . 

. 6 . 

2*75 ... 

. 2*90 . 

.. 2*83 

2 N. 

. 28 . 

... 12*84 ... 

. 12*70 .. 

... 12-46 

8 0. 

. 64 . 

... 29*36 ... 

. 29*57 .. 

.. 29*79 

C=°X S H«. 

. 218 . 

... 100*00 ... 

. 100*00 .. 

.. 100*00 


Decompositions. 1 . Treated with chlorine aided by a gentle heat, it 
evolves nitrous fumes; and if the action of the chlorine is discontinued 
at the proper time, bichloronaphthalin Y is obtained together with an 
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oil, winch by distillation or treatment with hydrate of potash, yields 
hydrochloric acid and terchloronaphthalin A, and hence must he a sous- 
chlorure de chlonaphtese, (Laurent.) — 2. By prolonged boiling with nitric 
acid it is converted into ternitronaphthalin, (Laurent, Rev. scient. IS, 70.) 
— 3. Fused with sulphur , it evolves sulphurous acid and sulphuretted 
hydrogen, leaving a residue of very porous charcoal. (Laurent.) — 

4. Binitronaphthalin is but slightly attacked by concentrated aqueous 
potash; with alcoholic potash , it forms a red liquid in the cold, and on 
boiling, rapidly turns brown and evolves ammonia, the reaction being com¬ 
pleted in a quarter of an hour. A body resembling ulmic acid, viz., nitro- 
naphtalesic acid . is precipitated from the solution by nitric acid. 
(Laurent.) In order to purify this body, it is washed on a filter with 
boiling water, dried, and treated with ether, which extracts a small 
quantity of a brown substance. — The acid is brownish black, and 
tasteless. Laurent found in it 62*2 p. c. C, 2*3 p. c. H. and 13T p. c. N. 
Heated on platinum-foil, it decomposes without melting, and leaves a 
bu|ky residue of carbon. It is rather easily attacked by boiling nitric 
acid, being converted into a light brown substance, completely soluble in 
a large quantity of nitric acid. Water precipitates from the solution 
yellow flakes, which deflagrate by heat, and form salts with ammonia 
and potash, -which decompose with deflagration when heated in closed 
vessels. The nitric acid mother-liquid from the flakes, yields another 
crystalline acid by evaporation. Nitronaplvthalesic acid is insoluble in 
water, in alcohol and in ether, and forms salts which glow when heated 
in close vessels. Its alkaline salts are brown, crystallisable, and soluble. 
(Laurent.) 

5. Binitronaphthalin, heated with hydrate of lime, evolves naphthalin, 
ammonia, and a brown oil. (Laurent.) 

6. With sulphuretted hydrogen it forms a carmine-coloured base, which 
melts on warming, and, deflagrates when heated in close vessels; probably 
nitronaphthylamine ( ?). (Laurent, Compt. rend. 31, 537; F pr. Chem . 
52, 58.) — 7. Treated with sulphide of ammonium , like nitronapkthalin 
for the preparation of naphthylamine, it yields fine red needles of semi- 
naphthylamine, C 20 N 2 H 10 . (Zinin, J. pr. Chem. 27, 152, and 33, 29.) — 
Its feebly ammoniacal, boiling solution is reduced by sulphuretted 
hydrogen in about three hours to ninaphthylamine, C 20 H 8 N 2 O 2 (isomeric 
with nitrosonaphthylin), (Ch. S. Wood, Chem . Gaz. 1859, 218; Chem. 
Centr. 1859, 1836.) 

C- l, X-H 6 + 8HS = 6HO + 8S + C^H^O 2 . 

5. Its alcoholic solution is converted by zinc and hydrochloric acid into 
nitrosonaphthylin, C 20 H 8 N 2 O 2 . (Church & Perkin, Chem. Soc . Qu. J , 
9, 1; J. pr. Chem. 68, 24S.) 

Conjugated compounds of the Nitro-nucleus C 20 X 2 H 6 . 

; BinitrosulphonapMhalic Acid. 

C 20 H 6 N 2 S 2 O 14 = C 20 X 2 H 6 ,2SO 3 . 

Laurent. Compt. rend. 31, 537 ; J . pr. Chem. 52, 58 ; Fharm. Centr . 

1851, 157 ; Liebig & Popp's Jahresb. 1850, 508. 

Binitronaphtalinschwefelsaure. 

Known only in combination with ammonia. 

Formation and Preparation. By long continued treatment of sulpho» 
naphthalic acid with nitric acid. 
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NITRO-NUCLEUS C 20 X 3 H 5 . 


BinitrosulphonaphtJialcite of ammonia. Crystallises in beautiful yellow 
needles, and treated with, sulphuretted hydrogen, it deposits sulphur*, and 
yields a new nitro-acid, apparently acide sulfonaphtalidamique nitre, 
(nitronaphthionic acid ?). 


Nitro-nucleus C 20 X 3 H 5 . 

Ternitronaphthalin. 

C 20 H 5 N 3 O 12 = C 20 X 3 H 5 . 

Laurent. JRev. sclent. 6, 84 and 86 ; 13, 71. 

Marignac. Ann. Pharm. 38, 1. 

Nitronaphialise, Nmaphtise . (Laurent.) 

Formation. By prolonged boiling of naphikalin with nitric acid, 
in three isomeric modifications, a, /3, and 7 , which differ only in crystalline 
form, melting-point, and solubility. 

Modification a. (Ninaphtise Gr Laurent.) When naphthalin is boiled 
for a day or two with nitric acid, almost colourless crystals are obtained, 
which are a mixture of binitronaphthalin, naphthaleise and ternitronaph- 
thalin a and /3, the last being formed in the largest quantity. Binitro¬ 
naphthalin and naphthaleise are extracted by ether, and the residue is 
heated with such a quantity of alcohol, that on cooling about half 
remains dissolved. This solution yields by spontaneous evaporation, 
long rhombic laminae of ternitronaphthalin a, mixed with needles, 
which are separated by shaking up the whole and pouring off the sus¬ 
pended crystals. By repeatedly recrystallising the laminae from boiling 
alcohol and picking out the needles, ternitronap>hthalin a is obtained in 
a state of purity. (Laurent.) 

Properties. Pale yellow, inodorous. Crystallises from boiling alcohol 
on cooling in long rhombic tablets, which are generally very irregular 
and indented like a saw. If it be heated to 100° with ether in a sealed 
tube, six-sided prisms are obtained, derived from a rhombus of 50° and 
130°. Melts at 210°, and solidifies in a fibrous mass on cooling. Heated 
on a glass plate in the air, it volatilises undecomposed; but if it be heated 
in a tube, it takes fire, gives off a brown smoke, and leaves a residue of 
charcoal. 


20 C .. 
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... 45*6 .. 
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5 H . 
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... 1*9 ... 

. 2-0 

3 N . 

. 42 . 
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Decompositions. I. By chlorine it is first turned red, and then com¬ 
pletely decomposed. (Laurent.) — 2. Heated with lime, it undergoes 
combustion. (Laurent.) — 3. It dissolves in alcoholic potash and forms a 
red solution, which turns brown on boiling and evolves ammonia. On 
neutralising the solution with an acid, a voluminous brown precipitate of 
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nifcronaphthalesic acid is obtained. This acid resembles nitronapbtbalesic 
(p. 87 ) and nitronaphthaleisic acids, and decomposes with deflagration on 
beating in a close vessel. Its compounds with tbe alkalis are brown, 
uncrystal!isable. Nitronapbthalesic acid contains more carbon than 
teruitronapbtbalin (?), (Laurent). — 4. It dissolves slowly and with 
difficulty in a saturated alcoholic solution of amnion ici, forming a rose- 
coloured liquid, which, if saturated with sulphuretted hydrogen , turns 
yellowish and reddish brown, and then dissolves a considerable quantity 
more of the excess of ternitronaphthalin. The solution turns green 
when heated but does not deposit sulphur. If the liquid be distilled 
almost to dryness, and the residue treated with boiling water, it yields a 
carmine-red solution, which on cooling deposits a reddish-brown powder, 
not possessing basic properties. (Zinin, J. pv. Chem. 33, 34.) 

Combinations, 1. Dissolves very sparingly in boiling alcohol. — 
2 . It dissolves in nitric acid 3 and oil of vitriol without decomposition, if 
they be not too strongly heated. (Laurent.) 

Modification /3. (Minaphtise GL, Nitronaphtale , Laurent). All the 
residues from the previously described modification are mixed together 
and boiled with nitric acid for five or six days. On cooling, beautiful 
needles are obtained, which are washed on a funnel (without paper) first 
with nitric acid, and then with water and with alcohol. If the crystals be 
immediately washed with water, a resin is precipitated, which mixes with the ternitro¬ 
naphthalin. The crystals when dry must be washed with ether, to remove traces of 
this resin. (Laurent.) 

Properties . Colourless when freshly crystallised, becomes slightly 
yellow and dull after washing with water and drying. It closely resembles 
terchloronaphthalin a, but has a different crystalline form. Heated in a 
sealed tube to 100 ° with ether, it crystallises on cooling in brilliant, 
yellow, exceedingly small, oblique rhombic prisms : Fig. 93, with faces 
t. u : u = 50°; i : t behind = 126; 2 :^ = 124; i:t=110°; i:u — 
98° I o'; / : u = 104° 30'. Although the crystals of a and /3 have one 
angle in common, yet they cannot be confounded with one another. 
(Laurent.) Melts at 215°; 0*1 gramme melted on a glass plate, remains 
transparent on solidifying, and then crystallises suddenly when it is again 
heated below its melting point, or when gently stirred with a pointed 
instrument. Heated on platinum-foil, it appears to volatilise undecom¬ 
posed ; but when heated in closed vessels, it suddenly decomposes with 
emission of light. 


Laurent. 
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Laurent previously considered the compound to be C 19 H 5 N 3 O n ; Berzelius ( Jahres - 
bericht , 23, 534) considered it to be isomeric with ternitronaphthalin a, which Laurent 
afterwards found to be the fact. 

Decompositions. 1. Dissolves readily in hot oil of vitriol without 
decomposition ; but if the solution he too strongly heated, it turns brown 
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NITRO-NUCLEUS C 20 X 3 H 5 . 


and evolves sulphurous acid. — 2. It takes fire ■when heated with hydrate 
of baryta in a closed vessel. — 3 . Boiling alcoholic 'potash first turns it 
orange-red, then brown, and decomposes it: the brown solution gives 
with acids a brown precipitate resembling nitronaphthalisie acid. 
(Laurent.) — 4 . Boiling nitric acid decomposes it in a similar manner. 
(Laurent.) 

Of all the nitre-compounds of naphthalin, it is the most insoluble in 
alcohol and in ether . 

Modification 7 . Marignac’s ternitronaphthalm . The insoluble resi¬ 
due which remains when binitronaphthalin is prepared by boiling 
naphthalin for a long time with nitric acid (p. 87, 3), is impure ternitro- 
naphthalin 7 . To purify it, it is again washed with water, finely 
pulverised, and treated with cold ether; which thereby acquires a yellow 
colour and yields a viscid resin on evaporation. (Marignac.) 

Properties . Slightly yellow; it is deposited from boiling alcohol as 
a crystalline powder. Melts a little above 100°. When carefully heated 
it volatilises without residue, but often decomposes very rapidly, with 
slight explosion and reddish flame, leaving a large residue of carbon. 

Marignac. 

mean. 

20 C . 120 .... 45-6 . 46*12 

5 H. 5 .... 1-9 . 1-96 

3 X. 42 .... 16-0 . 16-59 

12 0 . 96 .... 36-5 . 35-33 

C-°X 3 H 5 . 263 .... 100*0 . 100*00 

Hence it is C 20 H 5 O 3 ,3NO 3 or C-°H 5 ,3N0 4 (Marignac). 

Decomposition . Dissolves with beautiful red colour in caustic alkalis 
and their carbonates , slowly in aqueous and rapidly in alcoholic potash. 
The red alcoholic potash-solution becomes dark or blackish-brown, 
slowdy in the cold, but almost instantly when heated, evolving 
a large quantity of ammonia; the liquid having absorbed carbonic acid, 
effervesces when it is saturated with an acid, and yields a flocculent, 
bulky, brownish-black precipitate = C 12 H 3 1N T 0 5 . The brown body dries 
up to a hard, black, shining mass, resembling anthracite. 


12 c. 

.... 72 .. 

... 56-21 .. 

Marignac. 

mean. 

. 56-22 

3 H . 

.... 3 .. 

... 2*30 .. 

. 2-69 

N . 

.... 14 . 
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5 0 . 

.... 40 . 

... 30-64 .. 
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.... 129 . 
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When the liquid separated from the brown body is distilled, it yields 
formic acid and exhales a feeble odour of prussic acid, which however eannot 
be detected in the solution. Since prussic acid is decomposed by potash 
into formic acid and ammonia, the decomposition is perhaps as follows : 

2 C ,:0 X 3 H a + HO — 2C 12 H 3 NO a + 4 C'XH + C 2 H0 3 + 6 CO 2 . (Marignac.) 

The brown body heated in a tube, evolves water and empyreumatic 
vapours and leaves a large amount of carbon j it decomposes when rapidly 
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heated on platinum-foil, emitting red sparks. It is not acted upon by 
concentrated hydrochloric acid , or by diluted nitric and sulphuric acids, 
but is decomposed by oil of vitriol with evolution of sulphurous acid. 
It dissolves in concentrated nitric acid , nitrous acid being set free; the 
yellow solution gives with water a pulverulent precipitate insoluble in 
water, soluble in ether. 

Almost insoluble in water and in alcohol , to which it nevertheless 
imparts a yellow colour. Quite insoluble in ether. 

The dry brown substance also dissolves readily in caustic alkalis and 
their carbonates , forming brown solutions, without expelling carbonic 
acid from the carbonates. The solutions yield viscid masses by slow 
evaporation. When the ammoniacal solution is boiled, it gradually parts 
with its ammonia and deposits the brown substance. Salts of silver, lead, 
baryta, and lime precipitate the brown substance from its solutions in 
combination with small quantities of the salt employed, or of the corre¬ 
sponding metallic oxide; the precipitates have, however, no definite 
composition, and appear to decompose by prolonged washing. The 
brown body is precipitated by acids from its solution in alkalis. 
(Marignac.) 

Combinations . 1 . Ternitronapbthalin 7 is insoluble in cold water, 

and only so far soluble in boiling water, that the liquid becomes turbid 
on cooling. 

2 . Dissolves slightly in nitric acid, and is precipitated therefrom by 
water. 

3. Dissolves sparingly in boiling alcohol. — 4. It is almost insoluble 
in ether; even in boiling ether. 


Appendix to Ternitronaphthalin . 


Nitronaphtlialeise (Laurent). 

C“H 5 - 3 N 2 - s 0 10 = C 20 X 2 - 5 H 5 - 5 . 


Laurent. Rev. scient. G, 8S; 13, 70. 

Ki n aph tin e. (Laurent.) 

Formation and Preparation. The nitric acid mother-liquid which 
remains in the preparation of binitronaphthalin (p. 86 , 2 ) still contains a 
large quantity of that substance in solution; this solution is boiled for several 
hours in a retort, whereupon, while the whole is still warm, an oily mixture 
of binitro- and ternitro-naplithalin (both of which are scarcely soluble in 
ether), and nitronaphtlialeise (rather soluble in ether) is deposited at the 
bottom of the vessel. The oil solidifies in a yellow waxy mass; which 
is washed with alcohol and boiled with ether; whereupon the solution 
bv spontaneous evaporation yields crystals of nitronaphtlialeise mixed 
with a little bmitronaphthalin. The mother-liquid still contains some 
nitronaphtlialeise and an oil. The crystals are treated with warm but 
not boiling ether, the solution is evaporated, and the residue completely 
purified by repeated recrystallisation from alcohol. ' 

Properties. Pale yellow. Crystallises from alcohol or from ether in 
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small feathery needles. Melts in boiling alcohol (hence it cannot be a mixture 
of bi~ and ter- nitronaphthalin., both of which melt near 200°), and OH cooling 
solidifies in an opaque radiated mass. — Distils partly undecomposed, 
but decomposes suddenly after a few moments with evolution of light. 
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It imparts a red colour to alcoholic potash and then decomposes by 
boiling, evolving ammonia; the brown liquid gives with acids a brown 
precipitate of nitronaphthaleisic acid. This compound resembles naph- 
thalei’sic acid, and forms with alkalis brown uncrystallisable salts which 
decompose with deflagration when heated in closed vessels. Laurent 
found in the analysis of nitrouaphthalei'sic acid, 51*8 p. c. C. 26 p.c. 
H., and 81*8 p. c. N. 

Nitronapkthale'ise is insoluble in water. It dissolves unchanged in 
nitric acid; sparing in hot oil of vitriol, and is precipitated therefrom by 
water. 

Slightly soluble in alcohol, rather soluble in ether. 


Bromonitro-nucleas C 20 BrX 2 H 5 . 

Bromobinitronaphthalin. 

C M H 5 BrN 2 0 3 = C"-°BrX 2 H 5 . 

Laurent. Compt. rend. 21, 35; Compi. chim. 1850, 1 ; abstr. Ann. 
Pkarm. ?6, 298 ; Pharm. Centr. 1850, 310; Liebig & Kopp’s Jahresb. 
1S50, 497. 

Nitrobro n ap h tlse . (Laurent.) 

Formation and Freparation. When bibromonaphthalin is boiled 
with nitric acid, a solution is obtained from which water precipitates an 
oil solidifying in the cold. The product is purified by repeated crystal¬ 
lisation from ether. (The acid Liquid, from which the bromobinitronaphthalin has 
crystallised, yields* by evaporation a mixture of oxalic and bromophthalic acids.) 

Pi'operties. Yellow substance. 


20 C . 

. 120 

.... 40-50 ... 

Laurent. 
. 40-35 

5 H . 


.... 1-67 ... 

. 1-55 

Br. 

. SO 

.... 26-90 ... 

. 26-40 

2 N . 

. 28 

.... 9-50 ... 
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8 O . 

. 64 

.... 21-43 ... 
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C^BrX-H 5 . 
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.... 100 00 .... 

. 100*00 


Thus 1 At. Br and 1 At. H of bibromonaphthalin are replaced by 2 At. X. 

When rapidly heated in a glass tube, it explodes. 

Insoluble in water; readily soluble in ether, less soluble in alcohol . 
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Azo-nucleus C 20 NH 7 . 

Naplithylamine. 

C 20 NH 9 = C 20 NH 7 ,H 2 . 

Zinin. (1842.) J. pr. Chem . 27, 140 ; Ann, Pkarm . 44, 283 ; 

Jahresb . 23, 545. — Petersb. Acad. Bull . 10, 346 ; abstr. A?i«. Pharm. 
84, 346 ; Chem. Qaz. 1852, 441 ; *7. pr. Chem. 57, 173; Phann. 
Centr. 1852, 689 ; Liebig & Popp's Jahresb. 1852, 627. 

Piria. SulVazione del solfito d*ammoniaca sulla nitronaftalina , Pisa, 
1850; Ann. Phann. 78, 31 ; JS T . Ann. Ohim. Phys. 31, 217; abstr. 
Pharrn. Centr. 1851, 380; Compt. rend. 31, 488; J.pv. Chem . 52, 56; 
Liebig & Popp's Jahresb. 1850, 500. 

Bechamp. N. Ann. Chim . Phys. 42, 186; abstr. Ann. Pharm. 92, 401; 

Compt. rend. 39, 26 ; J. pr. Chem. 62, 469. 

Delbos. Pf. Ann. Chim. Phys. 21, 68 ; Compt. rend , 24, 1091 ; N. J. 
Pharm. 12, 237; Ann. Pharm. 64, 370; J. pr. Chem. 42, 244 ; 
Pharm. Centr. 1847, 637 ; Liebig & Popp's Jahresb. 1847-8, 610. 

W. H. Perkin. Chem. Soc. Qu. J. 9, 8; Chem. Gaz. 1856, 119; 
A r . Phil. 2Iag. J. 12, 226 ; Inst it. 1856, 300 and 406 ; J. pr. Chem. 
68, 152 and 441 ; Chem. Centr. 1856, 394 ; Liebig & Popp's Jahresb. 
1856, 53S. 

H. Schiff. Prelim, notice : Ann. Pharm. 101, 90; J. pr. Chem. 71, 108; 
more detailed : Inaugural dissertation , Gottingen, 1857 ; abstr. Ann. 
Pharm. 101, 299 ; J. pr. Chem. 70, 264; N. Ann. Chim. Phys. 52, 
112; Chem . Gaz. 1857, 211; Chem. Centr. 1857, 166 and 362; Liebig 
& Popp's Jahresb, 1857, 389. 

A. W. Hofmann. Compt. rend. 47, 425 ; N. Ami. Chim. Phys. 54, 204. 
Schutzenberger & Willm. Compt. rend. 47, 82; J. pr. Chem. 75, 
117 ; Chem. Centr. 1S5S, 654; Chim.p. 1, 38. 

Naphthalidam (Zinin.) ; Naphthalidine (Piria). 

Formation. First prepared by Zinin in 1842, by treating nitronaph- 
tbalin with sulphuretted hydrogen, or with sulphuretted hydrogen and 
ammonia aided by a gentle heat: 

C- fl XH" + 6HS = C-°NH",H- r 4HO + 6S. 

2. A tliionaphtkamate is decomposed by an acid, and the thionaph- 
tkamic acid thereby liberated is resolved by water into sulphuric acid 
and naplithylamine : 

C-°NH 9 ,2$0 3 + HO = C-°NH 9 ,H0,S0 3 + HG,S0 3 ; 

the same reaction is produced when a tliionaphtkamate is distilled with 
excess of hydrate of lime. (Piria.) — 3. Nitronaphthalin is warmed with 
excess of ferrous acetate ; 

C 20 XH 7 + 12 FeO + 2 HO = 6 Fe 2 0 3 + C 2Q NH 7 ,H~; 

or with iron filings and acetic acid (Bechamp); in the last case, phtha- 
lamine, C 16 H 4 N0 4 , is simultaneously formed, (Schiitzenberger & Willm). 
— 4. Nitronaphthalin is heated with bisulphide of carbon in a sealed 
tube to 160°, whereby sulphur is separated. (Schlairdeiiliauffen, A. J. 
Pharm. 34, 175.) 
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Preparation 1 . One pt. of nitronaphthalin is dissolved in 10 pis. 
strong alcohol, the solution saturated with ammonia, whereupon a little 
nitronaphthalin may remain undissolved, and then saturated with sul¬ 
phuretted hydrogen, till the whole is dissolved and the solution acquires 
a dirty dark-green colour. The liquid is then allowed to stand for a day, 
whereupon sulphur crystallises out, the odour of sulphuretted hydrogen 
ceases, an odour of ammonia becomes perceptible, and the solution now 
contains hydrosulphate of naphthylamine which decomposes on distilla¬ 
tion. A portion of the alcohoi is distilled off, whereupon a large 
quantity of sulphur is deposited, which causes violent bumping, so that 
the distillation cannot be continued unless the liquid be decanted from 
the sulphur; the distillation is now continued till bumping again occurs ; 
and the liquid is again decanted and distilled till the portion remaining in 
the retort separates into two strata, the lower of which is impure naph¬ 
thylamine, the upper a solution of naphthylamine in weak alcohol. Or 
sulphuretted hydrogen alone is passed into the warm alcoholic solution of 
nitronaphthalin; and after a time, the pale yellow solution is poured off 
from the precipitate which has been formed, and submitted to distillation, 
whereupon a thick dirty green oil is deposited (solidifying in crystals on 
cooling), and the liquid on standing deposits fine needles of naphthylamine. 

To purify the product, either of the following methods may be 
adopted: a . the impure base is distilled, tbe fluid yellowish distillate 
then solidifying in a white crystalline mass. Or, b. sulphuric acid is 
added to the alcoholic liquid, whereby sulphuretted hydrogen is evolved 
and sulphur and sulphate of ammonia are precipitated, and on the addi¬ 
tion of more sulphuric acid, the whole mass solidifies in a paste of 
sulphate of naphthylamine. This is purified by one or two recrystalllsa- 
tions from alcohol, dissolved in water and supersaturated with ammonia, 
whereupon the liquid becomes transiently turbid, and after a few minutes 
is completely filled with crystals of naphthylamine. (Zinin.) 

2. A thionaphthamate, or better still, hydrochlorate of naphthylamine 
prepared therefrom (p. 99), is distilled with excess of slaked lime. 
(Piria.) 

3. 20 grammes of nitronaphthalin are warmed for hour on a water- 
bath Tvith tolerably concentrated ferrous acetate containing 40 grammes 
of iron, in a flask provided with a drawn out tube. The flask is then 
filled with boiling water, and after the liquid has become clear, it is 
decanted; if it deposits needles, these are collected, and only the liquid 
is poured away. After the residue has been several times treated with 
boiling water, it is collected on a filter and exhausted with alcohol of S6 J ; 
the alcoholic solution is distilled as rapidly as possible; and the residue 
is treated with sulphuric acid, whereupon, if the liquid he sufficiently 
concentrated, the "whole solidifies in a crystalline mass of sulphate of 
naphthylamine. This is purified by recrystallisation from boiling alcohol 
or better, from boiling water, (since in contact with alcohol the red mass is formed 
with peculiar facility.) and its hot aqueous solution is decomposed by 
ammonia (Bechamp). — 4. A mixture of 1 pt. nitronaphthalin (which 
for this purpose need not he recrystallised from alcohol, but only freed 
from nitric acid by washing with water: Schiff) with 14 pt. iron filings in 
sufficient common acetic acid to cover the whole, is gently -warmed in 
a retort capable of containing ten times as much substance, till the nitro¬ 
naphthalin is melted. It is then taken off the fire, lest the mass should 
go over. When the violence of the reaction has abated, it is distilled 
on a sand-bath, the retort being surrounded with sand up to the neck. 
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whereupon first tlie acetic acid, and afterwards at about 300°, tlie napli- 
tliylamine passes over and collects under tlie acetic acid as a yellow 
liquid, wliicli is purified either by fractional distillation, or as described 
in method 3. (Bechamp.) Considerable quantities of naphthylamine 
are thus obtained, but impure: it is therefore dissolved in hydrochloric 
acid, and the filtrate is evaporated to dryness and distilled with hydrate 
of lime, whereupon the base passes over perfectly colourless and almost 
pure. (Perkin.) 5. The operation is conducted as in 4, and after the 
reaction is terminated, the excess of acetic acid (which always contains 
a little naphthylamine in solution) is distilled off; the residue when 
cooled is mixed with rather concentrated potash-solution, and allowed to 
stand for an hour, in order that the mass may become thoroughly 
saturated with potash; and the bulb, of the retort is then completely 
surrounded with ignited charcoal, whereupon the naphthylamine begins 
to pass over at 300°. It is advantageous to place some acetic acid in the 
receiver, in order that the vapours may be immediately absorbed. As 
soon as the distillation is over, the contents of the receiver, which always 
contains a small quantity of undecomposed nitronaphthalin, are repeatedly 
boiled with dilute acetic acid, and the naphthylamine is precipitated 
from the filtrate by potash. White flakes are obtained which impart a 
turbid, milky appearance to the liquid, and after standing for several 
hours unite in long needles. (Schiff.) 

Purification. Naphthylamine obtained by method 4, (as well as that 
obtained by method 5, according to Carius), contains an admixture of 
phthalamine. To purify it, the crude product obtained in the first dis¬ 
tillation is treated with sulphuric acid, and the more insoluble sulphate 
of naphthylamine is separated from the more soluble sulphate of phtha¬ 
lamine by crystallisation from water. (Schiitzenberger & Willm.) 

Properties. Precipitated from the sulphate by ammonia, it forms 
fine, white, silky needles, pressed flat together; or when precipitated 
from the acetate by potash, white flakes, uniting in long needles after 
they have stood for several hours in the liquid. (Schiff.) Melts at 50°, 
and boils at about 300°, distilling without decomposition, as a pale- 
yellow, clear liquid, a single drop of which often remains fluid for some 
time on a watch-glass, but solidifies suddenly when touched. When the 
liquid is cooled to 0°, it solidifies in a yellowish white crystalline mass. 
(Zinin.) Carefully and gradually heated, it sublimes in long silky 
needles (Schiff), and when kept long in a closed vessel between 20° and 
30°, in long, narrow, very thin, flexible and transparent laminae. (Zinin.) 
It has a peculiar, strong, disagreeable odour, and a strong, pungent, bitter 
taste; it has not an alkaline reaction. (Zinin.) 


20 C . 

. 120 . 

... 83-91 .... 

Zinin. 

mean. 

. 83-91 

9 H. 

. 9 . 

... 6*30 .... 

.... 6*51 

N. 

. 14 . 

... 9*79 .... 
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C 3, NH 9 . 

. 143 . 

... 100-00 .... 
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Decompositions. 1. Heated on platinum-foil, it burns with a very 
smoky, yellow flame, and leaves a large residue of charcoal (Zinin). — 
2. Turns violet in the air (Zinin); exposed to air and light , it turns 
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yellow, and afterwards brown (Schiff); probably absorbing oxygen at the 
same time (Zinin). It becomes more rapidly coloured in the liquid form, 
and hence more especially after distillation, if it be not cooled to 0° and 
preserved in hermetically sealed vessels. (Zinin.) Sublimed naphthy¬ 
lamine becomes coloured only by prolonged exposure to the air and 
sun, and if protected from both, may be preserved unchanged for 
years. (Schiff.) — 3. It is not attacked by chlorine in the cold, but in 
the melted state it is violently attacked, being thereby converted into a 
resinous substance, while another portion forms hydrocblorate of naph- 
thylamine with the hydrochloric acid produced, and sublimes in the 
upper part of the vessel. When the aqueous solution of hydrochlorate 
of naphthylamine is submitted to the action of chlorine, it assumes a 
violet colour and deposits a brown resin. No chloride of ammonium is 
formed in this reaction ; but from the solution, which has become strongly 
acid, a new substance crystallises by spontaneous evaporation in long, 
transparent, golden-yellow needles. (Zinin.) 

4. Naphthylamine, or one of its salts, gives with aqueous ferric chloride , 
n itrate of silver , chloride of gold , and in general with all oxidising agents, 
a beautiful, azure-blue precipitate of naphthamei'ne, which rapidly turns 
purple (Piria); the same reaction is produced by nitrous acid (Ganahl), 
as well as by, platinic chloride , mercuric chloride , chloride of zinc, bi¬ 
chloride of tin, and by chromic acid . (Schiff.) The blue precipitate is not 
formed, as Piria concluded, from naphthylamine by loss of hydrogen 
and the elements of ammonia, but consists of oxynapkthylamine, 
C 20 H 9 NO 2 (Schiff). The colour acquired by naphthylamine and its salts 
by exposure to the air is probably due to the formation of the same 
substance. (Piria, Schiff.) — 5. Naphthylamine, as well as its salts, is 
converted by nitric acid , especially if it contain nitrous acid, into a brown 
powder, which is almost insoluble in water, but readily soluble in alcohol, 
forming a red or violet liquid. It is deposited on evaporation unchanged, 
and sometimes together with crystals resembling murexid. (Zinin.) 
(Hence it is probably nitrosonaphthylin ; Carius.) — 6. Naphthylamine or one of 
its salts is converted by nitrous acid or by nitrite of potash, into nitroso- 
liaphthylin, C 20 H s N 2 0 2 (Church & Perkin), with evolution of nitrogen 
gas (Schiitzenberger & Willm); according to Schiitzenberger & Willm 
(Conipt. rend. 46, S94; J. pr. Chem. 74, 75), it is converted into a brown 
porous mass which is resolved by alcohol or ether, into nitrosonaphthylin, 
which dissolves, and an insoluble non-azotised substance, naphthulmin, 
C 20 H 6 O 4 (Comp. p. 26.) Naphthylamine suspended in water and treated 
with nitrous acid, yields at first naplithamei'ne, with evolution of gas, and 
if tke action be prolonged, a resin and an acid which dissolves in alcohol 
with lemon-yellow colour, C 18 H 6 N 2 G 8 (xiii, 352) — (Ganahl & Chiozza, 
Ann. Pharm. 99, 240; J. pr. Chem. 70, 125). 

7. When naphthylamine is added by small portions to a mixture of 
nitric and sulphuric acids, a violent reaction sets in and the whole 
acquires a dark green colour. Water precipitates from the solution 
yellowish-red flakes, insoluble in water and hydrochloric acid, soluble 
with red colour in alcohol, sulphuric acid, nitric acid, and potash, 
and precipitated from the potash solution by neutralisation and from 
the other solutions by water; they are probably nitronaphthylamine, 
G 20 NXH 6 ,H 2 From this solution iron and acetic acid precipitate brown 
flakes of a base resembling in reactions and insolubility Zinin’s semi- 
naplnkylamine C 20 N 2 H 10 . (Schiff.) 

8. Naphthylamine heated on a water-bath with oxychloride of phos- 
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phorns 3 yields ternapkfckylphospkamide and hydrochlorate of naphthyl- 
amine. 

P0 2 C1 3 + 6 C-°NH 3 = N 3 (P0 2 )(C-°H7) 3 H 3 + 3 C 20 NH 9 ,HCI. (Schiff.) 

9. When a solution of naphthylamine is anhydrous ether is saturated 
with gaseous cyanic acid, and allowed to evaporate spontaneously, it 
yields brilliant yellow laminae of naphthyl-urea, C 22 H 10 N 2 Q 2 . This urea 
Is not formed from sulphate of naphthylamine and cyanate of potash , but 
these substances decompose by prolonged digestion of the concentrated 
solutions and evaporation in the water-bath, giving rise to naphthylamine, 
sulphate of potash, and common urea: 

S 2 (C 20 NH 10 )HO S + KO,CyO + 2 HO =? C 2 H 4 N 2 0 2 + 0»NH® + 2 ICO,SO 3 

+ 2 CO 2 . (Schiff.) 

this should perhaps be: 

S 2 (C 20 NH 10 ) 2 O s + 2 KO,CyO + 2 HO = OWO* + 2 C 20 NK° + 

2 KO,SO s + 2 CO 2 . (Carius.) 

When an ethereal solution of naphthylamine is saturated with gaseous 
cyanic acid, no naphthyl-urea is formed under certain circumstances, 
(probably when ether containing water is employed), but a red solution, 
yielding on evaporation a purple syrupy mass, which is turned violet by 
acids, and red again by alkalis. Paper saturated with the alcoholic 
solution gives the opposite reactions to litmus paper; like that formerly 
prepared by Sacc with tincture of madder. These colour-reactions are 
perhaps connected with the relation of the naphthalin-compounds to the 
colouring matters of madder. (Schiff.) 

10. Alcoholic solution of naphthylamine combines with oil of mustard, 
forming allyl-naphthyl-sulphocarbamide, C 28 H 14 N 2 S 2 . (Zinin.) — 11. A 
mixture of naphthylamine and sulpkocyanide of phenyl becomes almost 
immediately solid, phenyl-naphthyl-sulphocarbamide being formed. 
(A. W. Hofmann.) — 12. An alcoholic solution of naphthylamine yields 
with bisulphide of carbon, sulphocarbonaphthalide and sulphuretted 
hydrogen, (Laurent, A r . Ann. Chim. Phys . 22, 104; Delbos); and the 
same reaction ensues when naphthylamine is heated for several hours 
with bisulphide of carbon in a sealed tube. (Schiff.) 

2 C 20 NH 9 + 2CS- = C^N-H 16 S 2 + 2 HS. 

When the vapours of naphthylamine and bisulphide of carbon are 
passed through a red-hot porcelain tube, much shining charcoal is 
deposited; and hydrosulphocyanic and liydrosulpkuric acids are formed; 
probably napbtbo-sulphocyanic acid, C-°CyH",S 2 , together with sulphuretted hydrogen, 
is first formed, and is then resolved in carbon and hydrosulphocyanic acid. (Schlag- 
denkaufen, N. J. Pharm. 34, 175.) 

13. Naphthylamine behaves with chloride of cyanogen like aniline, 
(Cahours & Cloez, Compt. vend. 38, 354; Ann. Pharm. 90, 91.) If 
chloride of cyanogen be passed through naphthylamine in the fused 
state, as in the preparation of melaniline by A. W. Hofmann's method, 
(xi, 351) heat is developed and a substance is produced which on cool¬ 
ing becomes a black resinous mass, and consists chiefly of hydrochlorate 
of menaphthylamine. (W, H. Perkin.) 

2 C 20 H 9 N + C 2 NC1 = C 42 NH 17 ,HCL 

14. When naphthylamine is heated with bromide of ethyl for several 
hours at a temperature between 40° and 50°, so that the vapour formed 
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condenses and flows back into the flask, a reddish-brown mass is pro¬ 
duced, containing bydrobrornate of ethyl-naphthylamine together with 
excess of bromide of ethyl; the same reaction takes place at the common 
temperature in about 14 days : 

C 20 NH 9 + C 4 H 3 Br = C 24 H 43 N,HBr. (Schiff.) 

15. Naphthylamme and iodide of ethyl form hydriodate of ethyl-napb- 
thylamine. 16. With iodide of methyl, a sticky mass is formed, which 
cannot be crystallised from either alcohol, water, or ether. (Schiff.) — 
17. Naphthylamine and aniline do not react upon one another either by 
distillation or by heating the mixture in a sealed tube in an oil-bath. 
(Schiff.) 

Combinations. 1. Almost insoluble in water. (Zinin.) 2. Appears 
to combine with iodine . (Zinin.) 

Naphthylamine is a strong base, and combines with all oxyacids 
and hydracids , forming salts, from all of which it is separated by 
ammonia. The salts of the hydracids are anhydrous, those of the oxy¬ 
acids contain 1 At. water, which cannot be expelled without destroying the 
salt. (Zinin.) Tbe salts of naphthylamine are white, and for the most 
part crystalline. (Zinin.) They turn violet on exposure to air and light 
(Zinin); they turn yellow, afterwards red, and then brown, (Schiff) — 
probably absorbing oxygen (Zinin), and in consequence of the formation 
of oxynaphtkylamine. (Piria, Schiff.) Their solutions give with ferric 
chloride, nitrate of silver, chloride of gold, and generally with all 
oxidising agents, a beautiful azure-blue precipitate, rapidly acquiring 
a purple colour (comp. p. 96): naphthamein, according to Piria; oxynaph- 
thylamine, C 2l) H 9 N0 3 , according to Schiff; and with chromic acid, a 
green, blue, or black coloration, according to the concentration of the 
liquid. (A. W. Hofmann.) They impart a yellow colour to pine-wood, 
like aniline, only the colour is more intense. (A. W. Hofmann.) 

Phosphate of Naphthylamine . a. Ordinary . Even weak solutions of 
naphthylamine solidify in a mass of acieular crystals with an aqueous 
solution of unignited phosphoric acid. These crystals are readily soluble 
In boiling alcohol and in water; the salt crystallises unchanged from the 
alcoholic solution, but is deposited from the aqueous solution as a mass of 
white, silvery scales. It turns red in the air more rapidly than the 
sulphate. (Zinin.) 

b. Metaphosphate . An alcoholic solution of naphthylamine gives with 
alcoholic metaphosphoric acid, a white pulverulent precipitate, which is 
but very slightly soluble in water and in alcohol. (Zinin.) 

Sulphate of Naphthylamine. Naphthylamine dissolves in gently 
heated oil of vitriol, forming a clear liquid, which yields no crystals 
even at 0°, but when diluted with water, deposits a large quantity of 
scaly crystals, so that the liquid becomes solid. The same crystals are 
obtained by cooling a solution of naphthylamine in dilute sulphuric acid. 
(Zinin.) If sulphuric acid be added to a solution of thionaphthamate of 
potash, soda, or ammonia, and the liquid warmed, a crystalline pulp is 
formed before the liquid begins to boil, provided it is sufficiently con¬ 
centrated ; on continuing the application of heat, the crystals dissolve, and 
on cooling, silvery laminae are deposited, which may be purified by 
repeated recrystallisation from water or from alcohol (comp. p. 93.) 
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(Pirla). White, silvery laminae, possessing in a great degree the odour 
and taste of the free base. Reddens litmus. When dry, it does not 
suffer any change in the air; when moist, or in solution, it turns red like 
the base. The solution stains the skin first red and then dark brown. 
(Zinin.) At the temperature of boiling water, it effloresces to a light, 
mealy, dull powder. Heated in a retort, it melts, decomposes with 
evolution of sulphurous acid, and leaves a porous, shining charcoal, while 
part of - the base distils over with the water. (Zinin.) It is difficultly 
soluble in cold water and alcohol; slowly, but rather abundantly soluble 
in boiling alcohol, so that the saturated boiling solution solidifies com¬ 
pletely on cooling. (Zinin.) It is less soluble in water than sulphate of 
phthcilamine , and can therefore be separated from this substance by 
crystallisation. (Schiitzenberger & Willm.) 


Zinin. 

at 100° {mean). 
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Bechamp found in the salts prepared by method 3 (p. 94), 22*812 p. c. SO 3 ; 
Schiitzenberger and Willm, in those obtained by method 4, and separated by crystal¬ 
lisation from sulphate of phthalamine, 62*3 p. c. C, 5*3 p. c. II, 20*8 p. c. SO 3 , and 
8*65 p. c. water of crystallisation. 

Alcoholic solution of sulphate of naphthylamine yields with iodide of 
potassium , a precipitate of sulphate of potash; tbe solution deposits on 
evaporation a resinous mass containing iodine, burning without residue, 
and decomposing with hot water. (Schiff.) 

. Hydrobrornate of Naphthylamine . A concentrated alcoholic solution 
of sulphate of naphthylamine mixed with an equivalent quantity of con¬ 
centrated solution of bromide of potassium or of barium, yields in the 
first instance slowly, in the second immediately, a precipitate of sulphate. 
The coloured filtrate slowly evaporated, leaves a crystalline residue 
of hydrobromate of naphthylamine, readily soluble in alcohol, but less 
soluble in cold water. Schiff found in the salt 35-53 p. c. Br; the formula 
C- u NH 9 ,HBr requires 35*72 p. c. Br. (Schiff.) Schiff explains the formation of this 
salt by the equation : 

S 2 (C- U NH 10 )HO S + XBr - + S 9 KHO s . 

ffydrochloraie of Naphthylamine. When concentrated alcoholic 
solution of naphthylamine is mixed with excess of hydrochloric acid, a 
white, solid mass is produced, which must he carefully freed from moisture 
by pressure between blotting paper and drying in vacuo over oil of vitriol 
and lime, and afterwards sublimed in a common beaker-glass placed in an 
oil-bath. (Zinin.) — A tolerably concentrated solution of thionaphtliamate 
of potash, soda, or ammonia, is heated till it nearly boils, pure hydro¬ 
chloric acid is then added, and the whole is boiled for a few moments. 
If the solution is very concentrated, a crystalline precipitate of sulphate 
and hydrochlorate of naphthylamine is formed, even while the liquid is 
still warm; in this case, a little water must be added and the whole 
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warmed, till tlie precipitate redissolves. The sulphuric acid is now 
precipitated by excess of chloride of barium and the liquid filtered hot; 
on cooling, hydrochlorate of naphthylamine crystallises out. The 
mother-liquid yields, on addition of hydrochloric acid, more of the salt, 
which becomes less soluble therein the more hydrochloric acid is added, 
(Piria.) Crystallises from alcohol in brilliant scales resembling the 
sulphate; from water in asbestos-like needles. (Zinin.) Sublimes 
almost without decomposition (Zinin, Piria); at 200°, in a light, woolly 
mass, consisting of fine needles (Zinin); in snowy crystalline flakes 
(Piria). The sublimed salt is permanent in the air; if moist or in solu¬ 
tion, it is rapidly decomposed in the air (Zinin, Piria); it then becomes 
red more quickly than the sulphate (Zinin), and can no longer be 
purified by crystallisation from alcohol or from water. (Piria.) Rather 
soluble in water, more soluble in alcohol and in ether. (Zinin.) 
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Nitrate of Naphthylamine. Naphthylamine dissolves in boiling 
dilute nitric acid free from nitrous acid, forming a colourless or slightly 
red liquid, from which the salt crystallises on cooling in small, brilliant 
scales. (Zinin.) 

Ghloromercurate of Naphthylamine. Mercuric chloride produces with 
alcoholic solution of naphthylamine or of its salts, a yellow curdy pre¬ 
cipitate, difficultly soluble in cold alcohol, hut completely in boiling 
alcohol, from which it is deposited in crystals on cooling. (Zinin). 

Chloroplatinate of Naphthylamine . When an alcoholic solution of 
hydrochlorate of naphthylamine is poured into a solution of platinic 
chloride, the liquid turns green and deposits the salt as a brownish 
green-yellow powder. Crystallises from the hot solution on cooling; 
difficultly soluble in water, and still less soluble in alcohol or in ether. 
(Zinin.) 

Dried at 100°, it contains 28*21 p. c. platinum. (Zinin.) 

Oxalate of Naphthylamine. a. Neutral. Crystallises in small, thin, 
silvery laminae, grouped in stars. (Zinin.) Heated in a retort, it first 
melts, losing water of crystallisation; shortly afterwards, water and 
equal volumes of carbonic oxide and carbonic acid are evolved with 
effervescence, naphthylamine and carhonaphthalide, C 42 N 2 H 16 0 2 , distilling 
over at the same time : 

C* 4 H-°N 2 O s - C 42 N 2 H 16 0 2 + 4 HO + 2 CO; 

or better; 

2 C 4i H 20 N 2 O s = C 42 N 2 H 16 Q 2 + 2 C 20 NH9 + 6 HO + 4 CO + 2 CO 2 . (Delbos). 

Tbe last named compound is a secondary decomposition-product from 
oxanaphthalide C 44 N 3 N l6 0 4 . The neutral salt behaves when heated like 
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the acid salt, only that it yields more free naphthylamine and more 
oxanaphthalide (Zinin.) 


Zinin. 

dried in vacuo over 
sulph. acid . 


44 C . 


o 

03 

o 

is 

.... 66*13 

20 H . 

. 20 .. 

.. 5*32 .... 

.... 5*83 

2 N . 

. 28 .. 

.. 7*45 


8 O . 

. 64 ... 

.. 17*03 



2(C-°NH 9 ),C 4 H~O s .. 376 .... 100*00 


h. Acid . Crystallises in clumps of dull, white nodules, soluble in 
alcohol and in water. (Zinin.) Decomposed by dry distillation, yield¬ 
ing a brownish yellow powder, which is insoluble in water, and is depo¬ 
sited from its alcoholic solution unchanged. (Zinin.) Heated to com¬ 
plete fusion, it yields carbonaphthalide : 

2 C 24 H n NO s = C^N-H 16 0 2 + 6 HO + 4 CO + 2 CO 2 . (Delbos.) 

The well dried substance begins to melt at 200°, then swells up, evolving 
water and a mixture of 2 vols. carbonic acid and 1 vol. carbonic oxide; 
after the whole has been completely melted, the liquid residue, which 
on cooling solidifies in a radiated crystalline mass, consists of oxanaph¬ 
thalide and formonaphthalide C 22 H 9 N0 3 . (Zinin, Peter sb. Acad. Bull. 
16,242 ; Ann. Pharm. 108,228 ; J. pr. Chem. 74,379.) 


Zinin. 


24 C . 

. 144 .. 

.. 61*79 .... 

.... 62*18 

11 H. 

. 11 .. 

.. 4*73 .... 

.... 4*88 

N. 

. 14 .. 

.. 6-01 


8 O . 

. 64 .. 

.. 27-47 



C 20 NH 9 ,C 4 H 2 O s .... 233 .... 100*00 


Appendix to Naphthylamine. 

Oxynaphthylamine, 

C-°NI1"0- = C 20 NHy2HO ? 

Pima. Compt. rend, 31, 488; Ann. Pharm. 78,31; F. Ann. Chin. 
Phys. 31, 217; J. pr. Chem. 52, 56; Pharm. Centr. 1851, 380; Liebig 
& Kopps Jahresb. 1S50, 500. 

H. Schiff. Ann. Pharm . 101, 90 ; J. pr. Chem. 71, 108 ; Chem. Centr. 
1857, 166; Chem. Gaz. 1857, 211; Liebig & Popp's Jahresb. 1857, 389. 

Naph thameine. (Piria.) Orynaphthalidine. 

Formation. 1 . A solution of naphthylamine oy of one of its salts is 
treated w T ith an oxidising agent, such as ferric chloride, nitrate of silver, 
chloride of gold (Piria), or chromic acid, mercuric or stannic chloride, or 
chloride of zinc; in which reaction neither metal nor chlorine enters 
into the new compound. (Schiff.) — 2. By the first action of nitrous 
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APPENDIX TO NAFHTH ALAMINE. 


acid upon naphthylamine suspended in water, nitrogen gas "being evolved. 
(Ganahl, Ann. Pharni. 99,240.) — The violet colour acquired by naph- 
thylamine and its salts, as well as by the thionaphthamates, on exposure 
to the air, is probably owing to the formation of oxynaphthylainine. 
(Piria, Schiff.) 

Preparation. Hydrochlorate of napbthylamine is dissolved in alcohol, 
the solution diluted with water, but not sufficiently to cause turbidity, 
and while the whole is continuously stirred, aqueous ferric chloride is 
added, drop by drop, until a slight excess is present. The whole is 
allowed to stand for an hour with repeated stirring, and the precipitate 
is then collected, and first washed with water, till the wash-waters cease 
to become turbid with nitrate of silver, afterwards with alcohol, and then 
dried in vacuo. (Piria.) — Schiff adopts the same method, or he precipi¬ 
tates sulphate or acetate of naphthylamine with aqueous chromic acid. 

Properties . Light, amorphous, dark purple powder (closely re¬ 
sembling Robiquet’s orcein, xii, 358.) (Piria.) When moist, it has a 
peculiar odour, resembling that of iodine, especially if heated. It cannot 
be crystallised. (Schiff.) 

Schiff. 





a. 

b . 

c. 

20 C . 

.... 120 . 

... 75-47 .... 

. 75-41 .. 

.. 74*09 .. 

.. 75*34 

9 H . 

. 9 . 

5*66 ... 

..... 5-71 .. 

5*70 .. 

.. 5*39 

N . 

.... 14 . 

... 8*80 ..., 

. 8*84 



2 0 . 

.... 66 . 

... 10-07 ... 

. 10-04 



C a, NH s 0 2 .... 

.... 159 . 

... 100-00 ..., 

. 100-00 




a was obtained with chromic acid, l with ferric chloride; c was precipitated by- 
water from the sulphuric acid solution. Hence it is a simple product of the oxidation 
of naphthylamine, and not, as Piria thinks, oxidised naphthylamine minus ammonia. 

Decompositions. It melts when heated, and immediately decomposes, 
evolving an aromatic vapour smelling of naphthylamine; and finally 
leaves a residue of difficultly combustible charcoal, which, however may 
be completely burned. (Piria.) — Burns when heated in the air, and 
leaves a difficultly combustible charcoal. (Schiff.) When moist, or if 
placed under water, it rapidly becomes violet; hence it is difficult to 
obtain the dry product of a pure blue colour. (Schiff.) 

Combinations. 1 . It is insoluble in water. — 2. Dissolves in cold 
sulphuric acid , forming a blue liquid of the colour of indigo-solution, and 
is precipitated unchanged hv water. — 3. Insoluble in ammonia and 
caustic potash. (Piria.) — 4. Dissolves sparingly in alcohol , imparting 
its colour to the liquid. (Piria.) — 5. Dissolves abundantly, with purple 
colour, in ether, and is precipitated from the solution by spontaneous 
evaporation as an amorphous powder. (Piria.) — 6. Dissolves in con¬ 
centrated acetic acid with violet colour; the solution is not precipitated 
by water or by tartaric acid, but oxynaphtliylamine is precipitated 
therefrom by most acids, alkalis, and metallic chlorides, (Piria.) 

It does not combine with acids or with bases. (Schiff.) 
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Lepidine. 

C 20 NH 9 = C 20 NH 7 ; H 3 . 

Gr. Williams. JEdinb. Roy. Soc. Trans. 21, 2ndpt.; Chem. Gaz. 1855, 
301 and 32.5 : J. pr. Chem. 66, 334 ; abstr. N. Ann. Chim. Phys. 44, 
491. Further, Edinb. Roy. Soc. Trans . 21, 377; Chem. Gaz . 3rd pt., 
1856, 261 and 283; abstr. J. pr. Chem. 69, 355 ; Chem. Cenir. 1856, 
817 ; Liebig & Popp's Jahresb. 1S56, 532. 

Isolated by Williams, after Gerkardt bad already conjectured its presence in 
cliinoline. (Comp, xiii, 243.) 

Formation. 1. By submitting cinchonine to dry distillation. — 2. In 
the dry distillation of coal, passing oyer in the coal-tar oil. In either 
case accompanied by many other bases. 

Preparation. 1. From cinchonine . The operation is conducted as 
described, xiii, 244, and the portion passing over above 270° (between 
266° and 271° J. pr. Chem. 69, 363) is purified by repeated rectifica¬ 
tion.— 2. From coal-tar oil. The portions passing over between 
250° and 267° C. in the fractional distillation of the bases as 
described (xiii, 244), are collected apart. The portions which pass over 
afterwards, i.e. at 274°, contain ciyptidine, C 22 NH n . 

Properties. Oil resembling chinoline. That obtained from cin¬ 
chonine boils between 266° and 271°, that from coal-tar oil between 252° 
and 257°, and has asp. gr. of 1*072 at 15°. Both products have the 
same odour. The vapour density of the first = 5*14, of the second =5*15, 
at 15° above the boiling point, but the last was slightly decomposed. 


from Cinchonine. 

Gr. Williams. 

20 C . 

120 

.... 83*91 

. 83*29 

N. 

14 

.... 9*80 

.. 10*15 

9 H. 

9 

.... 6*29 

. 6*57 

C ffl XH 9 . 

143 

.... 100*00 

. 100*01 



Yols. 

Yap our density. 

C-vapour . 


, 20 . 

. S-3200 

N-gas . 


1 . 

. 0*9706 

H-gas . 


, 9 . 

. 0*623/ 

Lepidine vapour 


2 . 

. 9*9143 



1 . 



According to Williams, lepidine obtained by method 1 is probably only isomeric, 
and not identical with that obtained by method 2, which is rendered probable by the 
difference in boiling point (and the different behaviours of their salts). 

Isomeric with methyl-chinoline (xiii, 252), and with naphthylamine. 

Decompositions. 1 . Lepidine 1 is slightly decomposed by boiling, 
yielding traces of pyrrhol and carbonate of ammonia. — 3. The iodides 
of methyl, ethyl, and amyl, convert it into methyl-, ethyl-, and amyl- 
lepidine. 
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Combinations. Lepidine 1 forms salts, which are crystallisable, 
hut crystallise with difficulty. When bases of lower boiling point are 
present, the same holds good with lepidine. 2. The salts obtained from 
the latter smell of naphthaliu. 

Ili/drochlorate of Lepidine. C 20 NH 9 ,HC1.— Small colourless needles, 
which do not melt at 100°. 

Nitrate of Lepidine. When lepidine which has passed over between 
260° and 266^ is dissolved in moderately dilute nitric acid, it forms a pale 
red solution, yielding on evaporation a brownish red deliquescent mass. 
When this has been purified by repeated pressure and crystallisation 
from alcohol, it forms hard prisms (yellow, if impure) which are per¬ 
manent in the air, and do not melt at 100° — Lepidine obtained from 
cinchonine, and that from coal-tar oil, behave in the same way with 
hydrochloric acid. 



Prisms. 


G. Williams. 

20 C .. 

. 120 .. 

.. 58*25 .... 

.... 57*69 to 58*40 

10 H . 

. 10 .. 

.. 4*86 .... 

.... 4*93 „ 4*90 

2 N . 

. 28 ... 

.. 1359 

6 O . 

. 48 ... 

.. 23*30 



C 20 NH 9 jNO 5 HO . 206 .... 100*00 

Bichromate of Lepidine is obtained by mixing aqueous chromic acid 
with lepidine, and recrystallising from water the crystalline powder thus 
formed. Beautiful, long, golden-yellow needles, which decompose at 
100°, when moist but not when dry, and leave chromic oxide on ignition. 
Lepidine, prepared from coal-tar oil, does not form crystals with chromic acid, but 
only oily compounds. 

Needles. Gr. W illiams. 


20 C . 120 .... 47*36 . 47*05 


-sv . 

N . 

.. j .&\j 

.. 14 

.... ou 

.... 5*52 

.... 

10 H . 

.. 10 

.... 3*95 .... 

.... 3*89 

2 Cr... 

.. 53*4 

.... 21*07 .... 

.... 21*27 

7 O . 

... 56 

.... 22*10 


C-°NIT J , 110,2CrO 3 .. 

... 253*4 

.... 100*00 



Concentrated solutions of hydrochlorate of lepidine and chloride of 
cadmium yield a crystalline compound, corresponding to that formed by 
hydrochlorate of chinoline (xiii, 215). ( Chem. Gaz. 1855, 450 ; Liebig <k 

Kopjfs Jahrei>b . 1855, 551.) 

Chloroplatinate of Lepidine. — Obtained from lepidine passing over 
between 265° and 271°. If prepared from coal-tar oil, it remains soft 
for a short time after it has been precipitated, and afterwards becomes 
crystalline. 

Gr. Williams. 
mean . 


20 C . 120 .... 34*36 . 34*04 


N . 

. 14 

.... O‘i OU 

.... 4-01 

.... 

10 H . 

. 10 

.... 2*86 .... 

.... 2*95 

Br. 

. 98*7 

.... 28*27 .... 

.... 28*13 

3 Cl... 

. 3 06*5 

.... 30*50 



€ 29 NH 9 ,H Cl ,PtCl 2 . 349*2 .... 100*00 
































NITROSONAPHTHYLIN. 


105 


Azo-nitroso-nucleus C 20 N(NO 2 )H 6 ? 

Nitrosonaphthylin. 

C 20 H 8 N 2 O 2 = C 20 N(N0 2 )H 6 ,m 


A. H. Chuech & W . H. Peektn. Chem. Soc. Qw. J. 9 , 1 ; J. pr. 
Chem. 6S, 248 ; Chem, Gaz. 1856, 139 ; Instil 1856, 299 ; Liebig k 
Fopp's Jahresb. 1856, 607. 


Formation. 1. Formed by reducing binitronapbtbalin with nascent 
hydrogen : 


C 20 H 6 N 2 O s + 8H = C 20 H s N 2 O 2 + 6 HO. 


2. By the action of nitrous acid in naphthylamine : 

C 2o NH 9 + NO 3 - C 20 H s N 2 O 3 4- HO; 
or of nitrite of potash on bydrocblorate of naphthylamine : 

C 20 NH 9 ,HC1 -r K0,N0 3 = C 2 °H s N 2 0 3 + 2 HO + KC1. (Church & Perkin.) 

In this reaction a large quantity of nitrogen is evolved, and a brown 
porous mass is formed, which is a mixture of nitrosonaphthylin and 
naphthulmin (p. 26). (Schatzenberger k Willm, Compt . rend. 46,894, 
J. pr. Chem. 74,75.) It is also probably formed by the action of nascent 
hydrogen on nitronaphthylamine. (Church & Perkin.) 

Preparation. Nitrite of potash added to hydrochlorate of naphthy¬ 
lamine, yields a precipitate of almost pure nitrosonaphthylin. If 
the precipitate be washed with water, dried, and extracted with alcohol, 
and the solution slowly evaporated, the nitrosonaphthylin gradually 
crystallises out in small needles. 

Properties . Small, very dark crystals having a green metallic lustre, 
like murexid ; when precipitated from its alcoholic solution by water, it is 
scarlet. Melts and sublimes partly, without decomposition. It imparts 
to alcohol an intense red colour, which is changed to a magnificent violet 
by acids : alkalis restore the original colour. Cotton wool, linen, paper, 
Ac., may be dyed permanently orange by being dipped into the alcoholic 
solution of nitrosonaphthylin. When fabrics thus dyed are dipped in 
acids, they acquire an intense purple-blue colour, rapidly changing to 
orange in a stream of water. 


Church & Perkin* 


20 

C . 

. 120 .. 

.. 69-77 .... 

.... 69*76 

2 

N . 

. 28 .. 

.. 16-28 .... 

.... 16*39 

8 

H. 

. 8 .. 

.. 4-65 .... 

.... 4-80 

2 

O. 

. 16 .. 

.. 9-30 .... 

.... 9*05 


C 20 H s N 2 O 2 . 172 .... 100*00 . 100*00 


Assuming Laurent’s theory of substitutions nitrosees,” nitrosonaphthalin is 
C 20 H 6 (NO 2 )N, H 2 = naphthylamine, wherein 1 At. H is replaced by 1 At. NO 2 . The 
discovery of nitrosonaphthylin and of the analogous nitrosophenylin point to the 
existence of an entirely new type of substitution-compounds. (Church & Perkin.) 













106 AZO-NITROSO-NUCLEUS e 20 N(]TO 2 )H 6 , 

Decompositmis. 1 . When nitrosonaphthylin is strongly heated, part 
of it sublimes undecomposed ; afterwards white vapours are eyolved, and 
charcoal is left behind. — 2. The alcoholic solution appears to decompose 
gradually ; the amount of carbon in the substance thus altered is raised 
to 75 p. c. — 3. Nitrosonaphthylin is destroyed by strong nitric acid .—- 
4. Its colour is not affected by alkalis, but is destroyed by the prolonged 
action of nascent hydrogen . 

Combinations. Insoluble in water and in dilute acids. Dissolves in 
f uming sulphuric acid with purple-blue colour. Dissolves in alcohol with 
intense red colour, and is precipitated from the solution by water. 
Soluble in ether. 


Ninaphthylamine. 

C 20 H 8 N 2 O 2 = C 20 N(NO 2 )H 6 ,H 2 ^ 

Ch. S. Wood. CJhem. Gaz. 1859, 218; abstr. Chem. Centr. 1859, 830. 

Ni naphthalidin. 

Formation . By reducing a weak ammoniacal solution of binitro- 
naphthalin with sulphuretted hydrogen : 

C-°X 2 H G + 8HS = C-°H S N20 2 + 6 HO + 8 S. 

Preparation. Sulphuretted hydrogen is passed through an alcoholic 
and feebly ammoniacal, boiling solution of binitronaphthalin for about 
three hours, whereupon the greater part of the alcohol distils off; the 
residue is then supersaturated with dilute sulphuric acid, heated to 
boiling, and filtered. — On cooling, yellowish brown sulphate of ninaph¬ 
thylamine crystallises out, from the solution of which the base is precipi¬ 
tated by ammonia. 


Properties. Beautiful carmine-red needles. It is slightly decompose 
at 100°. It is a base, and differs totally in properties from the isomeric 
compound nitrosonaphthylin (p. 105). 

Sulphate of Ninaphthylamine . C 20 H s N 2 0 2 ,SO 3 ,HO. — White scales; 
decomposed by recrystallisation from its aqueous solution. 

Hydrochlorate of Ninaphthylamine . C 20 H s ]S T2 O 2 ,HCL — Acicnlar 

crystals. 

Chloroplatinate of Ninaphthylamine. C 20 H 8 N 2 O 2 ,HCl-{-PtCl 2 is preci¬ 
pitated in yellowish-brown, rather soluble crystals when platinic chloride 
is added to a solution of the base in ether--alcohol. 



SEMINAPHTHYL AMINE. 
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A midazo-nucleus C 20 N A dH 6 . 

Seminaphtliylamine. 

C 20 N 2 H 10 = C 20 NAdH 6 ,H 2 . 

Zinin. (1844.) J. pr. Chem. 88, 29; Ann. Pharm. 52, 862; J. pr. 
Chem. 57, 177; Ann. Pharm. 85, 329. 

Azonaphthylamine , SeminaphtJialidine. 

Formation. By treating binitronaphthaiin with sulphuretted hydro¬ 
gen and ammonia. (Zinin.) 

Preparation. Binitronaphthaiin is dissolved in a saturated alcoholic 
solution of ammonia, and sulphuretted hydrogen is passed through the 
dark carmine-red solution, till, on complete saturation, it has become 
greenish-brownish yellow. The liquid is then boiled in a retort, where¬ 
upon a large quantity of pulverulent sulphur is deposited ; hence in the 
distillation proper precautions must be taken, as in the case of naphthy- 
lamine (p. 94, 1.). When no more sulphur is deposited from the residue 
in the retort, water is added; and the whole is boiled, filtered boiling, and 
left to cool, whereupon a quantity of copper-red needles crystallise out. 
A dark brown, resinous mass, becoming viscid by heat, then remains in the 
retort, which is several times boiled out with water, as long as the solu¬ 
tion continues to deposit crystals on cooling. The crystals are dissolved 
in hot water, and the filtered solution is left to cool in a well corked 
flask, whereupon crystals are obtained having an almost metallic lustre, 
and yellow colour, with copper-red iridescence ; by repeated crystallisa¬ 
tion from alcohol and water alternately, they may be obtained colourless. 
The red coloration is due to a resin which is more soluble in alcohol than 
the base, crystallises from w r ater in fine, dull needles, melts to a red 
liquid when heated, and distils with partial decomposition, without ex¬ 
plosion. (Zinin.) 

Properties. Crystallises from alcohol in long and very brilliant 
needles. It is not affected by a temperature of 100°, melts at 160° to a 
yellowish-brown liquid, and sublimes in small quantity. Boils above 
200°, partly subliming in the neck of the retort, and distilling partly un¬ 
decomposed, while another part undergoes decomposition, leaves a large 
residue of carbon, and yields decomposition-products, which impart a 
brown colour to the sublimate and distillate, and render them impure. 
Permanent in the air. 


Zinin. Average 
at 100° in dry air. 


20 C . 

. 120 . 

... 75*79 .... 

.... 75*60 

10 H . 

. 10 . 

... 6*31 .... 

... 6*31 

2 N . 

. 28 . 

... 17*90 .... 

.... 18*00 

C'-'°NAdH s . 

. 158 . 

... 100*00 .... 

.... 99*91 


The formula is C 10 H 5 N, and from its formation, the atomic weight of bmitronaph- 
thalin must be halved. ( Zinin.) Prom binitronaphthaiin C 20 X 2 H 6 , a compound con¬ 
taining 10 C could not be formed; hence the formula must be C- U H 10 N. (Laurent, 
Compt. Chim. 1849, 165.) 
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AM1DAZ0-NUCLEUS C 30 NHAdH 6 # 


Decompositions. 1 . The solutions of seminaphthylamine in water, 
ether, or in alcohol, especially the last, decompose rapidly in the air, be¬ 
coming turbid and brown, and depositing a brown powder; they then 
yield only a small quantity of dark brown crystals on evaporation. 
2. Heated on platinum foil, it burns with a yellow and very smoky flame, 
diffusing a not unpleasant odour of naphthalin. — 3. By strong nitric 
acid it is converted into a violet-brown powder, probably the same sub¬ 
stance that is deposited from the solution on exposure to the air.— 
4. When chlorine gas is passed through aqueous hydrochlorate of semi¬ 
naphthylamine, the base is converted into a reddish brown powder, which 
is almost insoluble in water, but dissolves in hot alcohol with dark 
carmine colour, and is precipitated unchanged on cooling. — 5. By chlorate 
of potash (and hydrochloric acid ?) it is converted into a similar, but 
somewhat lighter coloured powder. 

Combinations. Dissolves with difficulty in water, forming a pale 
brownish red solution. 

It combines with acids and forms salts; those with oxy-acids contain 
2 At. water. Dry seminaphthylamine dissolves in oil of vitriol, forming 
a dark violet liquid, which remains unchanged for months, but on addi¬ 
tion of water instantly solidifies tor a reddish white crystalline mass. The 
alcoholic solution of seminaphthylamine is decolorised by all aqueous 
acids ; the concentrated solution solidifies with sulphuric, phosphoric, or 
hydrochloric acid in a soft crystalline mass consisting of microscopic white 
needles or laminae ; ammonia precipitates from the aqueous solution of 
these crystals, unchanged seminaphthylamine in reddish needles. 

Phosphate of Seminaphthylamine. Obtained by mixing the alcoholic 
solution of the base with aqueous phosphoric acid. It forms brilliant 
white crystalline scales, more stable than the sulphate. Difficultly 
soluble in water and in alcohol, crystallising therefrom almost unaltered. 

Sulphate of Seminaphthylamine. Moderately dilute sulphuric acid is 
added to concentrated alcoholic seminaphthylamine, but in such quantity 
that the free base, which may be recognised by the colour of the liquid, is 
still present. The white precipitate is washed on a filter with alcohol 
till the washings are almost colourless, then pressed between blotting 
paper, dried in vacuo over sulphuric acid, and afterwards in a stream of 
dry air at 100°. Small, white, scaly crystals ; or, when dried, a white, 
dull powder, permanent in the air. Above 100° it turns red and decom¬ 
poses. Dissolves with difficulty and with partial decomposition, in water 
or alcohol ; the boiling solution deposits brownish laminae on cooling. 


Zinin. 
at 100°. 


20 C . 

. 120 

.... 46*87 ... 

.... 47*09 

12 H . 

. 12 

.... 4*69 .... 

.... 4*80 

2 N. 

. 28 

.... 10*93 


2 0 . 

. 16 

.... 6*25 


2 SO 3 . 

. 80 

.... 31*26 .... 

.... 31*00 

C M NAdH s ,2H0,2S0 3 .. 

. 256 

.... 100*00 



Hydrochlorate of Seminaphthylamine. To a cold alcoholic solution o 
seminaphthylamine, moderately strong hydrochloric acid is added drop 
by drop, and the mixture is cooled, lest it should become heated. The 
liquid solidifies to a thick white paste of silvery laminae. These are 
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washed on a filter with a small quantity of alcohol, pressed between 
blotting paper, and dried, first in vacuo over sulphuric acid and caustic 
lime, and then at 100 a in a current of dry air. — White crystalline 
powder which may be preserved unaltered when dry, but decomposes 
readily in the moist state. It is decomposed by heat, and cannot be sub¬ 
limed. Sparingly soluble in water and in alcohol; the solutions turn 
brown in the air. 

Zinin. 

at 100°, mean. 

20 C . 120 .... 51*91 51-81 

12 H. 12 .... 5*19 5-21 

2 N . 28 .... 12*27 

2 Cl . 71 .... 30-63 30-51 

C 20 NAdH s ,2HCl . 231 .... 100*00 

Hydrochlorate of semi naphthylamine forms with mercuric chloride an 
easily soluble compound, crystallising in rather large, white, silvery 
laminae. 

Chloroplatinate of Seminaphthylamine. Yellowish brown, difficultly 
soluble powder. The well dried substance leaves on ignition 34*56 p. c. 
Pt.; C 20 Y 2 H 10 ,2HC1 + 2PtCP = 34*63 p. c. Pt. 

Seminaphthylamine does not appear to combine with hydrocyanic 
acid ; it does not dissolve more abundantly in the aqueous acid than in 
water, and crystallises unchanged from its alcoholic solution which has 
been mixed with concentrated prussic acid. 

Aqueous hyclrosidpkocyanic acid dissolves seminaphthylamine, readily 
and abundantly, especially when heated; on cooling the solution, bril¬ 
liant white laminm of the sulphocyanide are deposited. 

Oxalate of Seminaphthylamine. White crystalline powder, sparingly 
soluble in water, and still less in alcohol and ether. The hot solution 
deposits on cooling brilliant white laminm. 

TaHrate of Seminaphthylamine is prepared like the phosphate. Cry¬ 
stallises in fine, white needles, grouped in the form of stars. Rather 
soluble in water and in alcohol, sparingly soluble in ether ; its solution 
decomposes ; the dry salt is more stable. 

Seminaphthylamine dissolves in alcohol and ether with much darker 
colour than in water. (These statements of Zinin’s refer to coloured seminapkthyl- 
amine. Carins.) 


Conjugated compounds q/ , C 20 NH 7 , or of similar nuclei . 

SulphonapMhyiamie Acid. 

C 20 NH 9 S 2 0 6 _ C 20 NH 9 ,2SO S . 

Laurent. Compt. rend. 31, 53T ; J . pr. Chem . 52, 58 ; Pharm. Gentr . 
1851, 157 ; Liebig & Kopjds JahresL 1850, 50S. 

Acide sulfonavMalidamique. (Laurent.) Naphtalidinschwefelsdure . 

Formation. 1. By treating nitrosulphonaphthalic acid, C 20 XH 2 ,2SO 3 , 
with sulphide of ammoniam. — 2. By gently heating carbonaphthalide, 
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CONJUGATED COMPOUNDS OF C^NH?. 


C 42 N 2 H 16 0 2 , with oil of vitro], carbonic acid being evolved: the acid is 
precipitated on. diluting the liquid with water. 

C 42 N 2 H 16 0 2 + 4 (HO,SO 3 ) = 2 (C 20 NH 9 ,2SO 3 ) + 2 CO 2 + 2 HO. 

It is uncertain whether this acid is merely isomeric with naphthamic and 
with naphthionic acid, C 20 NH s S 2 O 6 , or whether it is identical with naph- 
thionic acid. (Garins.) 


Naphthionic AGid, 

C 20 NH 9 S 2 O 6 = C 20 NH 9 ,2SO S . 


Piria. SuWadone del solfito cVammoniaca sidla nitronaftalina , Pisa, 1850; 

Ann . Pharin. 78, 31 ; A T . Ann, Chim. Phys . 31, 217 ; abstr. Conipt. 

rend. 31, 488; J. pr. Chem. 52, 56; Pharm. Centr . 1S51, 380; Liebig 

& Kopp's Jahresb. 1850, 500. 

Formation. Produced, together with the isomeric body thionaph- 
thaniic acid, when nitronaplithalin is boiled with sulphite of ammonia. In 
this reaction the sulphite of ammonia converts the nitronaphthalin (like 
ammonia and sulphuretted hydrogen), into naphthylamine, which then 
combines with 2 At. SO 3 , forming about equal proportions of the two 
isomeric acids. These acids cannot, however, be converted one into the 
other. (Piria.) 

Preparation. 1 pt. nitronaphthalin (prepared by Piria’s method, 
p. 1), and washed with water till the acid reaction ceases, is warmed with 
5 pts. alcohol till completely dissolved, and mixed, while the liquid is 
kept warm, with 5 pts. aqueous sulphite of ammonia of sp. gr. 3 *24. 
The mixture turns reddish, and then yellow ; and, when kept simmering, 
deposits crusts of acid sulphite of ammonia on the sides of the flask, and 
becomes acid, whereby the thionapthamie acid is decomposed, and a large 
quantity of resin is formed, which greatly hinders the formation and 
purification of the acids. Hence it is necessary, as often as the liquid 
becomes acid, to add powdered carbonate of ammonia till the crusts re¬ 
dissolve completely, and the solution becomes alkaline. After boiling 
for eight hours, the decomposition is complete. This may be ascertained 
by adding a drop of the liquid to water, with which it should produce no 
turbidity. The liquid forms -two strata, whereof the upper and more 
considerable stratum contains the decomposition-products of nitronaph¬ 
thalin dissolved in ammonia—the lower stratum, aqueous sulphate and 
excess of sulphite of ammonia. The upper stratum is decanted, evapo¬ 
rated over a naked flame to an oily consistence, and allowed to stand in 
a cool place for 24 hours, whereupon it solidifies in a mass of orange- 
yellow laminae of thionaphthamate of ammonia. The mother-liquid 
contains unerystallisable naphthionate of ammonia ; it is heated to 100°, 
and mixed with excess of hydrochloric acid, whereby naphthionic acid is 
precipitated as a reddish white powder, and sulphurous acid is evolved 
from the sulphite of ammonia contained in the liquid. The acid is first 
washed with water, and then with alcohol, till both flow off colourless ; 
and by purifying it completely, it is converted into the lime- or soda- 
salt. The salt is obtained white by recrystallisation, decomposed with 
excess of hydrochloric acid, and the naphthionic acid washed as much as 
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possible out of contact with the air, first with water freed from air by 
boiling, and then with alcohol. In this way, 200 grammes of nitro- 
naphthalln yield 62*5 grammes of almost pure naphthionate of soda. 

Properties. Precipitated from the cold solution of the lime- or soda- 
salt, it forms a bulky white powder ; precipitated from the hot solution, 
small, light, silky crystals. It is tasteless and inodorous, and has an acid 
reaction. The crystals part with 1 At. water at 100 c , but may be heated 
to 150° without losing more. 


20 C . 

Crystallised . 
.. 120 .... 

51*72 ... 

Piria. 
... 51*54 

10 H.. 

. 10 .... 

4*31 ... 

... 4*48 

N. 

. 14 .... 

6*03 ... 

... 6*14 

2 S . 

. 32 .... 

13*80 ... 

... 14*14 

7 O. 

. 56 .... 

24*14 ... 

... 23*70 


C 20 NH 9 ,2SO 3 t Aq. 


232 


100*00 . 100*00 


Decompositions. Naphthionic acid, especially when moist, is readily 
decomposed by the air , and by oxidising agents; but presents great 
stability with most other chemical reagents.—*2. Heated on platinum 
foil, it burns, evolving sulphurous acid and a combustible aromatic vapour, 
smelling of oil of bitter almonds, and leaving a difficultly combustible 
charcoal which preserves the form of the substance. — 3. It is not affected 
by dilute nitric acid , but by concentrated nitric acid, especially if con¬ 
taining nitrous acid , or if hot , it is converted into a brown resin 
resembling that produced by other oxidising agents. — 4. Chlorine 
passed into an aqueous solution of a naphthionate, turns it brown, and 
finally precipitates a brown resin. Chromate of potash acts in a similar 
manner, especially if it be mixed with sulphuric acid. — 5. Naphthionic 
acid is neither dissolved nor decomposed by concentrated hydrochloric 
acid ; neither is it attacked by concentrated soda-ley . 

Combinations. — 1. Dissolves in 2,000 pts. cold water; readily in 
boiling water, from which it separates in crystals on cooling.— 2. Dis¬ 
solves in sulphuric acid , especially with the aid of heat, and is precipitated 
therefrom by water unchanged; the solution does not blacken till 220°, 
at which temperature it evolves sulphurous acid. 

Naphthionic acid is a strong acid ; it expels acetic acid from its salts, 
and readily dissolves in a solution of acetate of potash. The salts of the 
alkalis are neutral, those of the heavy metallic oxides, acid. Mineral 
acids precipitate naphthionic acid as a white crystalline powder; acetic 
acid does not precipitate the aqueous solution, and only partially precipi¬ 
tates the alcoholic solution. It is difficult to obtain the naphthionates 
free from a red colouring matter; the best way is to recrystallise them, 
from alcohol in the dark. Their solutions exhibit fluorescence like that 
of quinine, with red, blue, and violet colour; 1 pt. of naphthionate of soda 
in 200,000 pts. water still exhibits this property. In the solid state, the 
salts are permanent in the air ; the solutions turn red on exposure to air 
and light, but not in the dark. — Ferric chloride produces with a solution, 
of a naphthionate, a vermilion-red precipitate turning brown by heat; 
nitrate of silver a white, crystalline precipitate; mercuric chloride, a 
white precipitate, dissolving by heat, and reappearing as the liquid cools; 
platinic chloride gives a bright yellow precipitate ; chloride of gold imme- 
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diately turns the solution purple-red, and reduced gold is then precipi¬ 
tated ; no reaction is produced by acetate of lead, chloride of barium, 
ferroeyanide of potassium, sulphate of zinc, or tartar-emetic. 

Naphthioncite of Potash. The brown solution of crude naphthionic 
acid in boiling concentrated potash, deposits, on cooling, crystals which 
must be recrystallised twice or thrice from the smallest possible quantity 
of alcohol.— Small, micaceous, slightly coloured laminae, very soluble in 
water or in alcohol; sparingly soluble in aqueous or alcoholic potash. 
Contains 14*84 p. c. K. and 11*87 p. c. S, corresponding to the formula 
C 20 NH 9 S 2 O 6 ,KO; by calculation 14*98 p. c. K. and 12*25 p. c. S. 

Naphthionate of ammonia is exceedingly soluble in water and in 
alcohol, and crystallises with difficulty. 

Naphthionate of Soda. The crude acid is heated with powdered 
carbonate of soda and a little alcohol of 60 p. c., the solution filtered boiling, 
and allowed to stand for 10 or 12 hours, whereupon it deposits naph¬ 
thionate of soda in beautiful, large, transparent, and but slightly coloured 
prisms. The mother-liquid yields on evaporation more of the salt, but 
coloured. The crude salt is powdered, washed in a funnel with con¬ 
centrated alcoholic soda (which dissolves the resinous matter very effect¬ 
ually, but not the salt), and the residue is repeatedly recrystallised with 
animal charcoal from a small quantity of weak boiling alcohol, till colour¬ 
less crystals are obtained.—Large, well defined prisms of the oblique-pris¬ 
matic system, or, when crystallised from water, ill-defined, indeterminable 
forms, containing apparently more water of crystallisation. When com¬ 
pletely freed from water of crystallisation by heat, it reabsorbs it in moist 
air, and appears unchanged when dissolved in water, but does not dissolve 
in alcohol till it has been boiled for a long time, and this solution deposits 
on cooling a mass of small, ill-defined, cauliflower-like crystals, which are 
presently converted into thick prisms of the original form : Fig . 81 with 
/&-facesy i : u = 118° 56 f ; i:h = 96° 84' ; u\u=. Ill 0 55 '. Ratio of 
the axes, a :h : c = 1 : 0*760 : 0*914. — Viewed in masses, it is always 
slightly yellow. In dry air it does not undergo any change, or lose any 
water of crystallisation. The solution turns reddish brown in the air, 
especially in sunshine. Dissolves readily in water and in alcohol, but not 
in ether, and but slightly in alkaline water or alcohol; hence its saturated 
solution is completely precipitated by solutions of the fixed alkalis. Its 
taste is at first scarcely perceptible, but after a time it is sweet and per¬ 
sistent. 


20C ... 

Crystallised . 
. 120 .... 

37-S5 ... 

Piria. 
mean . 

.... 37*56 

16 H . 

. 16 .... 

5*05 ... 

.... 5*23 

Na. 

. 23 .... 

7*26 ... 

.... 7*15 

N . 

. 14 .... 

4*42 ... 

. 4*50 

2 S . 

. 32 .... 

10*09 .... 

. 9*76 

14 0 . 

. 112 .... 

35*33 ... 

. 35*80 

C-°NNaH s S-0 6 + 8Aq. , 

. 317 .... 

100*00 ... 

. 300*00 


Contains 8 Ats. water of crystallisation, whereof 7 At. 20*00 p c. 
(average), by calculation 19*87 p. c. are expelled at about S0°, and the 
eighth atom, 2*67 p. c. at about 130°, (Firia.) 
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Naphthionate of Baryta is prepared : 1. By dissolving the acid in 
baryta-water and removing the excess of baryta by carbonic acid ; it is 
then generally coloured deep red by a resinous substance, and must be 
purified by washing with cold alcohol, dissolving in boiling water, treating 
with animal charcoal and crystallising. — 2. (better than 1). 2 pts. 

crystallised naphthionate of soda and I pt. chloride of barium are dissolved 
in 10 pts. boiling water. As the solution cools, the salt immediately 
crystallises in a tolerable state of purity, and may be freed from every 
trace of chloride of barium by two recrystallisations from a small quantity 
of boiling water. — Crystallises in two different forms, depending on the 
temperature, and probably with different amounts of water of crystalli¬ 
sation. From rather concentrated solutions, micaceous, white, slightly 
amethystine laminae are deposited».while the liquid is still warm. The 
dilute solution does not crystallise till it is quite cold, and then deposits 
large, transparent, rhombic laminae, resembling the lime-salt with which 
they are probably isomorphous. The last-named crystals effloresce very 
rapidly, become opaque before they are dry, and even when they are 
placed in alcohol or in water heated above 30°. It is rather soluble in 
water. 

Naphthionate of Lime. Crude naphthionic acid is heated to boiling 
with milk of lime, and the filtered solution is evaporated on a water bath 
and allowed to stand from 12 to 24 hours, whereupon large, reddish crystals 
are deposited. The mother-liquid when evaporated yields more crystals, 
but more highly coloured. Of all the naphthionates this is the most easy 
to purify, viz. by washing the powdered salt on a funnel with cold 
alcohol, and then recrystallising it from boiling alcohol after previous 
treatment with animal charcoal. 

White tablets having a fatty lustre, imperfectly transparent, appear¬ 
ing colourless singly, but rose-coloured when viewed in masses. When 
dry it is unaffected by the air, but its aqueous solution becomes coloured. 
Eeadily soluble in water, almost insoluble in alcohol. Neutral to test 
papers. Fig . 86 with a- and /-faces, without m. i : u & u' = 124° 19'; 
i :/= 115° 41'; i : a = 116 5 30/ i : h = 59° 30'; u : u 1 = 117° 4'. 
Batio of the axes, a : b : c = 1 : 1*355 : 1*662. The crystals are mostly 
reversed twin-crystals with curved faces, in which the inclination of the 
two i -faces is about 172° 44'. 


Piria. 



Crystallised. 


mean. 

20 C . 

.. 120 .... 

3S*22 .... 

.... 38*13 

16 H . 

. 16 .... 

5-10 .... 

5*14 

Ca. 

. 20 .... 

6*37 

6*33 

N . 

.. 14 .... 

4*46 .... 

.... 4*58 

2 S . 

. 32 .... 

10*19 


14 O . 

. 112 .... 

35*66 


C^NCaH^O 6 

+ SAq .... 314 .... 

100*00 



Gives off 7 At. (calculation ~ 20*05 p. c.) water of crystallisation at 
100°, and the 8 At. between 100° and 160° (calculation = 2'86 p. c.); 
Piria found an average of 20*00 p. c. and 2*78 p. e. water. 

Naphthionate of Magnesia is obtained by boiling 1 pt. of carbonate of 
magnesia with 2 pts. crude naphthionic acid for two hours. As the filtered 
solution cools, it deposits deep red needles, which may he freed from the 
VOL. XIV. I 
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greater part of the colouring matter by repeated recrystallisation from 
boiling weak alcohol. Crystallises in two different forms, containing 
different quantities of water of crystallisation, depending on the tempera¬ 
ture. a. From concentrated solutions it crystallises on cooling in long 
prisms probably belonging to the square prismatic system, and having 
their extremities bevelled with two faces. They contain 3*92 p. c. Mg, 
and give off 23*15 p. c. water at 150°; hence they are probably 
C 20 NMgH s S 2 O 6 + S Aq. (calculation = 3*92 Mg. and 23*52 p. c. Aq.). 
The crystals rapidly become opaque in the air, from absorption of 
water. — b. The mother-liquid from a, evaporated spontaneously or in 
vacuo, yields beautiful, large, red, oblique prismatic crystals; Fig. 91 with 
f- & t-f aces . u : v! = 76° 22'; i :t = 132° 51 '; i :u and v! = 114° 57'; 
i:f = 77° 43'; Permanent in the ah’; becomes opaque in hot water, 
loses only part of its water of crystallisation at 100°, but the whole at 
150° in all 27*56 p. c.; hence its formula is C 20 NMgH 8 S 2 0 6 4- 10 Aq. 
(By calculation 27*78 p. c. water.) 

FapMhioncde of Zinc. 2 pts. napbthionate of soda are dissolved with 
1 pt. sulphate of zinc in a small quantity of boiling water. On cooling 
(sometimes the cold liquid requires stirring), large nacreous laminm 
crystallise out, resembling naphthalin, and are purified by first crystal¬ 
lising from alcohol and then from water. — Rather long, transparent, 
red, rhombic laminae ; or when crystallised by cooling the hot alcoholic 
solution, short, four-sided prisms. Becomes opaque at 90°, but not 
anhydrous till it has been long heated in a stream of air between 150° 
and 160°. At a higher temperature, it is decomposed, yielding an 
aromatic vapour and afterwards sulphurous acid. Dissolves readily in 
water, and in absolute alcohol, especially when heated. 

JFaphthionate of Lead. Acetate of lead and napbthionate of soda clo 
not react upon one another. — A solution of nitrate of lead in hot, con¬ 
centrated, aqueous napbthionate of soda, deposits on cooling short, red 
needles grouped about a common centre, or small granules. Its aqueous 
solution turns red when boiled, and cannot afterwards be made to 
crystallise. Reddens litmus. Dissolves slightly in water, but not in 
alcohol. In dry air at 150° it parts with 5*15 p. c. water of crystal¬ 
lisation ; 2 At. = 5*24 p. c. water. 

Cuprous FaphtMonafe ? A solution of napbthionate of soda turns red 
on addition of sulphate of copper. If the excess of sulphate of copper he 
precipitated by alcohol, and the liquid evaporated in vacuo, an uncrys¬ 
tal line, reddish-brown residue is left, the aqueous solution of which gives 
with potash a precipitate of hydrated cuprous oxide. 

F apJitkionaie of Silver. Solution of napbthionate of soda produces 
with perfectly neutral nitrate of silver, a white precipitate, which at first 
redissolves but afterwards becomes permanent, being converted into a 
light, white, curdy powder. The salt sometimes remains in this state, 
and sometimes is rapidly converted into small, heavy, granular crystals 
of adamantine lustre. It is slightly soluble in water, especially in hot 
water, from which it crystallises on cooling. It turns grey on exposure 
to light, without suffering further change. It yields by heat the same 
volatile products as the other naphthionates, and leaves metallic silver 
mixed with exceedingly incombustible charcoal. 
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Crystallised or amorphous. 

Piria. 

mean. 

20 C .. 

.. 120 . 

.. 34*48 ... 

.... 34*35 

10 H . 

. 10 . 

.. 2*SS ... 

.... 3*04 

Ag. 

N. 

. 108 . 

.. 31-03 ... 

.... 31*38 

. 14 . 

4*02 ... 

4*16 

2 S . 

. 32 . 

.. 9*20 ... 

.... 9*22 

8 0 . 

. 64 .. 

... 18*39 .... 

.... 17-85 

C- 0 NAgH s S ; O 6 + 2Aq . 

. 348 . 

... 100*00 ... 

. 100*00 


It parts with 5*23 p. c. water of crystallisation at 120°; 2 At. = 
5*27 p. c. 

Naphthionate of Silver with Ammonia. Naphthionate of silver gives 
with hot aqueous ammonia, a clear solution, which, on cooling, deposits 
whitish grey granular crystals. Resembles the silver-salt, and is 
very little affected by light. Decomposes by heat, with evolution of 
ammonia. 


20 C ... 

120 . 

.. 31*41 .... 

Piria. 
.... 31*70 

16 H. 

16 . 

.. 4*19 .... 

... 4*33 

Ag... 

108 . 

.. 28*27 .... 

... 28*85 

3 N. 

42 . 

.. 10*99 .... 

.... 10*76 

2 S . 

, 32 . 

... 8*38 


8 0. 

64 . 

... 16*76 


2NH- 1 ,C»NAgH s S ; 0 6 + 2Aq... 

. 382 . 

... 100*00 



Naphthionic acid is barely soluble in alcohol. 


Thionaplithamic Acid. 

C 20 NH 9 S 2 O 6 = C 20 NH 9 ,2S0 3 (l). 

Piria. (1850.) SulTazione del solfito d’ammoniaca sulla nitronaftalina , 
Pisa, 1S50 ; Ann. Fliarm. 78, 31; N. Ann. Cfhim, Fhys . 31, 217; 
abstr. Compt. rend. 31, 4SS ; J. pr. Chem. 52, 56 ; Pharni . Cent)', 
1851, 3S0 ; Liebig & Kopp's Jdhresb. 1850, 500. 

Formation. Obtained as impure thionaphthamate of ammonia, in 
orange-yellow laminae, together with the isomeric compound, naphthionic 
acid (p. 210), and in about equal quantity, by boiling nitronaphthalin 
with sulphite of ammonia. The mother-liquid contains the naphthionate 
of ammonia. 

Thionaplithamic acid cannot be separated from the ammonia-salt 
without undergoing decomposition, being converted on the addition of 
acids, even of cold acetic acid, into sulphate of naphthylamine, which 
crystallises out. 

The thionaphthamates crystallise in large, reddish or amethyst-red, 
nacreous laminse. Their solution rapidly turns brownish red in the air, 
owing doubtless to formation of oxynaphthyiamine (p. 101), by the 
oxidising agency of the air upon the naphthylamine. (Piria.) This 
decomposition is especially promoted by the action of heat and light; 

I 2 





























116 CONJUGATED COMPOUNDS OF THE NUCLEUS C 20 NH^ &C. 

alkalis retard it; lienee the salts are obtained with less colour when 
they are crystallised from solutions containing a slight excess of alkali. 
In a state of perfect purity, the salts are probably colourless. (Piria.) 
From 1 At. salt, 2 At. sulphuric acid are thus liberated, of which only 
1 At. is neutralised by the naphthylamine ; hence free sulphuric acid is 
formed, which hastens the decomposition. If the solution of the per¬ 
fectly neutral ammonia-salt be heated to between 80° and 90°, and the 
evaporated water replaced, it becomes coloured, deposits a melted brown 
resin, turns very acid, and then contains sulphate of naphthylamine. 
The potash-salt to which a little caustic potash has been added, it is not 
decomposed by similar treatment. The salts, distilled with excess of 
hydrate of lime, yield oily naphthylamine which afterwards crystallises. 

Thionaphthamate of Ammonia . Obtained in crystals by dissolving 
the crude salt in 2 pts. boiling water containing a few drops of ammonia 
(p, 110) and cooling the solution. — Small, reddish, micaceous laminae, 
the solution of which becomes more rapidly coloured than that of the 
other salts. Dissolves very readily in water and in alcohol. 

Thionaplithamate of Potash . The aqueous ammonia-salt is boiled 
with a slight excess of carbonate of potash, till ammonia ceases to he 
evolved; on cooling, broad, nacreous laminae, resembling boracic acid, 
crystallise out. These crystals cannot be obtained perfectly colourless, 
even by recrystallisation with animal charcoal. — It does not lose weight 
in a stream of air at 150°. Dissolves very readily in pure water, and 
but very slightly in water containing potash or carbonate of potash ; it 
scarcely dissolves in alcohol, and very slightly in dilute alcohol. 


20 C . 

Crystallised . 
. 120 

45*97 ... 

Piria. 

mean. 

... 45*84 

8 H . 

. 8 

3*06 ... 

... 3*22 

K . 

. 39‘2 .... 

14*98 ... 

... 14*83 

N . 

. 14 

5*36 ... 

5*53 

2 S . 

. 32 

12*26 ... 

... 12*24 

6 0 . 

. 48 

18*37 ... 

... 18*34 


C-°NKH s S-0 6 . 261*2 ... 100*00 . 100*00 


Thionaplithamate of Soda is prepared in exactly the same manner as 
the potash-salt. Crystallises in reddish micaceous laminae. Dissolves 
slightly in cold and readily in hot water, and very slightly in water 
containing carbonate of soda. 


Thionaphthamate of Baryta. Reddish micaceous laminae, which crys¬ 
tallise out on mixing boiling concentrated solutions of thionaphthamate 
of potash and chloride of barium. 



Crystals. 


Piria. 

20 C . 

. 120 

. 37*75 .... 

.... 37*32 

11 H . 

.. 11 

. 3*46 .... 

.... 3*78 

Ba. 

. 6S*5 .. 

. 21*59 .... 

.... 21*45 

N . 

. 14 

„ 4*41 


2 S . 

. 32 

. 10*07 .... 

.... 10*04 

9 O . 

. 72 

. 22*72 



C-°XBaH s S-0 6 +3Aq .... 317*5 .... 100*00 
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Loses at 120', 8*53 p. c. water of crystallisation (3 At. = 8*5 p. c.). 
(Piria.) 

The lime - and magnesia-salts resemble the other salts, and are very 
sol able. 

Thionaphthamate of Lead, Nitrate of lead is added to excess of the 
boiling concentrated solution of the potash-salt (if an excess of nitrate of 
lead be added, a double-salt is formed, containing apparently equal 
number of atoms of thionaphthamate and nitrate of lead). The salt 
which is deposited on cooling is purified by recrystallisation.—Light, 
reddish, crystalline powder, dissolving very slightly in water, and 
scarcely at all in alcohol. 

Thionaphthamate and Acetate of Lead, When almost boiling con¬ 
centrated solutions of thionaphthamate of potash and acetate of lead 
acidulated with acetic acid, are mixed together, this double-salt crystal¬ 
lises out on cooling, in reddish, nacreous laminae grouped about a 
common centre. Gives with sulphuric acid, acetic acid and the ordinary 
decomposition-products of thionaphthainic acid. Heated in dry air, it 
does not part with any water. Slightly soluble in cold, more soluble 
in hot water. 


24 C .. 

Crystallised, 
. 144 

29*51 

Piria. 

11 H . 

. 11 

2*25 


2 Pb. 

. 20/*4 .... 

42*42 .... 

.... 42*07 

N . 

. 14 

2*87 .... 

.... 2*99 

2 S . 

. 32 

6*56 .... 

.... 6*53 

10 0 . 

. 80 

16*39 


C-'“-\PfaH s S' ; O 0 + C 4 H 3 Pb0 4 ... 

.. 488-4 .... 

100-00 



Formylnaplitliali.de. 

C 23 H 9 N0 2 = C 20 (C 2 H)AdH 6 ,O 2 1 

Zlmn. Petersb. Acad. Bull. 16, 282 ; Ann, Pharm. 108, 228 : J. pr. 
Chem. 74, 370; Pep. Chim. pure 1 , 14S. 

Formation . Compare oxalate of naphthylamine a and b (p. 100.) 

Preparation. Well dried acid oxalate of naphthylamine, C 20 NH 9 , 
C 4 H 2 0 8 , is heated in a retort carefully and gradually to about 200° ; 
whereupon it melts and evolves with effervescence, water and a mixture 
of 1 vol. carbonic oxide with 2 vols. carbonic acid. After the whole has 
been completely melted, it is left to cool, whereupon the liquid product 
solidifies in a radiated crystalline mass, generally amounting to two- 
thirds of the salt employed. This is treated with alcohol, which 
dissolves formylnaphth alide and leaves insoluble oxynaphthalide, 

C 44 H 16 N 2 0 4 

Properties, Crystallises on cooling from boiling water in long silky 
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needles. Melts at 102°, and distils almost entirely without decomposition. 
It acquires a slight rose tint in the air, especially when moist. 





Zinin. 

22 C . 

. 132 .. 

... 77-19 .... 

.... 77-14 

9 H ... 

. 9 .. 

... 5’26 .... 

.... 5-34 

N . 

2 0 

» 14 i 

16 J 

... 17-55 


C 20 (C-H)AdH 6 ,O 2 .. 

.. 171 . 

... 100*00 



Decompositions. 1 . Aqueous and even dilute boiling potash readily 
decomposes it into naphthylamine and formic acid. 2. It is easily 
decomposed by strong acids with aid of heat. 

Dissolves somewhat readily in boiling water 3 and very readily in 
alcohol . 


Methyl-lepidine. 

CFNH 11 = C 20 (C 2 H S )NH 6 ,H 2 . 

Gr. Williams. J. pr. Chem. 66, 340. 

Formelepidm . 

Obtained in crystals in combination with hydriodic acid, like hydrio- 
date of metkyl-chinoline (p. xiii, 252). 

Isomeric with ethyl-chinoline and cryptidine. 


Naphtlialocyanic Acid. 

C-NH'O 2 = C 2 °CyH 7 ,0 2 . 

Y. Hall. N. Phil, Hag. J. 17, 304 ; Chem. Gaz. 1858, 477 ; Liebig & 
Kopps Jahresb . 1858, 350. 

A. W. Hofmann. Compt. rend. 47, 425; N. Ann. Chim. Flips. 54, 204. 
Cyanate of naphthyl. 

Formation and Preparation. When earbonaphthalide (p. 125) is 
heated with phosphoric anhydride, a small quantity of cyanate of 
naphthyl passes over, while the greater part of the compound is charred. 
(Hall.) — 2. Menaphthoximide ~(p. 128) heated to 260° decomposes, 
puffing out white vapours, which have a very strong peculiar odour, and 
probably contain naphthalocyanie acid corresponding to auilocyanic acid. 
(Perkin, Chem. iSoc. Qu. J. 9, 8.) 

Properties. Magnificent and very fusible crystals. With chemical 
reagents, it gives reactions precisely analogous to those of aniiocyanic 
acid. (Hofmann.) 

Insoluble in icater, very soluble in alcohol and in ether , 
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Naphthalosulphoeyanic Acid. 

(PHhNS 2 = C 20 CyH 7 ,S 2 . 

V. Hall. iT. Phil. Mag. J. 17, 304; Chem. Gaz. IS5S, 477; Liebig & 
Popp's Jahresb. 1858, 350. 

A. W. Hofmann. Gompt . rend. 47, 425; A 7 . Ami. Chim . 54 ; 204. 

Sulpha cyanide of naphthyl. 

Formation and Preparation . By distilling sulphocarbonaphtbalide, 

C 40 CyNH 14 ,H 2 S 2 . with phosphoric anhydride: 

C 42 2s 2 H 16 S 2 = C-ONH 9 + C £0 CyH',SV 

Snlphocarbonaphthalide, obtained by digesting crude naphtbylamine with bisul¬ 
phide of carbon, is pure enough for the purpose. (Hall.) 

Properties . Splendid, readily fusible crystals, having a peculiar 

odour. (Hall.) 

Decompositions . 1 . Boiled in alcoholic solution with naphthylamine , 

it again forms sulphocarbonaphthalide, which, from its insolubility in 
alcohol, may be easily separated from tbe naphtbalosulpliocyanic acid. 
— 2. With aniline it forms sulpliocyauide of phenyl-naphthylamine, 
C 20 (C 12 Il 5 )CyAdH 5 ,H 2 S 2 . (Hall, Hofmann.) 

Insoluble in water, readily soluble in alcohol and in ether. 


Naphthyl-urea. 

C 22 N 2 H 10 O 2 = C 20 Cy A d H 6 , H 2 0 3 . 

H. Schiff. Dissertation, Gottingen 1S57 ; J. pr. Chem. 70, 264 ; Ann. 

Pharra. 101, 219 : A. Ann. Him. phys. 52, 112; Chem. Gaz. 1857, 

211 ; Chem. Centr. 1857, 166 and 362; Liebig & Popps Jahresb 

1857 , 389 . 

Naphthalidinharnstoff ; Naphthylharmioff; Naphthylcarbamid. (SchifF.j 

Formation. From naphtbylamine and cyanic acid (p. 97, 9), but 
not from sulphate of naphthylamine and cyanate of potash. 

Preparation. Solution of naphthylamine in anhydrous ether is 
saturated with gaseous cyanic acid (prepared by heating cyan uric acid), 
and left to evaporate spontaneously, whereby brilliant laminae of the 
compound are obtained. In making this experiment, decomposition once took 
place, giving "rise to a purple-red substance; probably owing to the presence of water in 
the ether (comp. p. 97, 9). 
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Properties. Brilliant laminse; or when obtained by evaporating the 
alcoliolic solution by beat, flat, brilliant, flexible needles. It retains a 
yellowish tint even after several recrystallisations. 


22 C . 

. 132 .. 

.. 70*96 .... 

Schiff. 

.... 70-75 

10 H. 

. 10 ... 

.. 5*38 .... 

.... 5*45 

2 N. 

. 28 .. 

.. 15*05 .... 

.... 14*35 

2 0 . 

. 16 .. 

.. 8*61 .... 

.... 9*45 


C 20 CyAdH f, ,H 2 O 3 .... 186 .... 100*00 . 100*00 


Decompositions. 1. Decomposed by acids. — 2. With nitric add the 
solution evolves gas, and forms a blood-red liquid. 

Combinations. It is scarcely soluble in water , and insoluble in alkalis . 
— 2. Dissolves sparingly in ether , but readily in alcohol. —3. Its con¬ 
centrated alcoliolic solution mixed with oxalic acid } yields a crystalline 
compound. 


Ethyl-napMhylamine. 

C 24 NH 13 = C^C^NHIH 2 . 

Sc it iff. Notice by Limpricht: Ann. Pharm . 99, 117. — J. pr. Chem. 70, 

264 ; Ann. Pharm. 3 01, 299 ; N. Ann. Chim. Phys. 52, 112; Chem. 

Gaz. 1857, 211 ; Chem. Centr. 1857, 166 and 362 ; Liebig k Popp's 

Jahresb. 1857, 389. 

Vinenaphthalidin. (Gid.) 

Known only in combination with hydrobromic and hydriodic acids. 

Formation. When naphthylamine is treated for a long time with 
excess of bromide of ethyl between 40° and 50°, hydrobromate of 
ethyl-naphthylamine is formed, from which potash liberates tbe ethyl- 
naphthylamine, which at the same time decomposes. 

Hydrobromate of Ethyl-naphthylamine. Purified naphthylamine 
mixed with excess of bromide of ethyl in a small flask (provided with an 
upright tube so as to condense the vapours and allow them to flow back) 
is heated for several hours to the boiling point of bromide of ethyl; the 
excess of bromide is then distilled oil’ from the resulting reddish brown mass, 
and the residue is extracted with boiling water. The compound crystal¬ 
lizes from the cooling extracts, and is purified by recrystallisation : 


C-°NH 9 + C 4 H 5 Br = <P(C 4 H 5 )NHS,HBr. 


2. Naphthylamine sealed up in a glass tube with bromide of ethyl, 
yields ; n a few days, at ordinary temperatures, a small quantity of 
crystals, and after 14 days, the tube is almost completely filled with 
them. Pale, rose-coloured, small needles, grouped about a common 
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centre ; they become less readily coloured in the air than naphthylamine. 
With potash, it forms a white curdy precipitate of naphthylamine, which 
after a time is converted into needles; at the same time alcohol is 
formed : 

C 20 (C 4 H 5 )NH s ,HBr + KO,HO - 0»NH® + C 4 H 6 0 2 + KBr. 

Very slightly soluble in cold water , rather soluble in hot water, 


alcohol , and ether. 



24 C . 

. 144 .. 

... 57*14 

14 H. 

. 14 .. 

.. 5*56 

N. 

. 14 .. 

5*56 

Br. 

. 80 .. 

.. 31*74 


C-°(C 4 H 5 )NH s ,HBr .... 252 .... 100*00 


Hydriodate of Ethyl-naphthylamine is obtained from naphthylamine 
and iodide of ethyl, and crystallises in brilliant four-sided prisms. It is 
much more easily decomposed than hydrobromate of ethyl-naphthylamine; 
and has about the same solubility as the latter. 


Ethyl-lepidine. 

C 24 NH 13 = C 20 (C 4 H 5 )NH 6 ,H 2 . 

6e. Williams. Edinb. Boy . Soc. Trans. 21, 3rd pt., 377 ; Chem . Gaz. 

1856, 261 and 283 ; J . pr. Chem . 69, 355. 

Vinelejpidin. (Gm.) 

If 1 At. more hydrogen be supposed to be added to this compound, it becomes 
ethyl-Iepidine-ammonium. Known only in combination with acids. 

Obtained as hydriodate of ethyl-lepidine in the same manner as the 
hydriodate of methyl- or ethyl-chinoline (xiii, 252, 254) in brown needles, 
which after recrystallisation exhibit a beautiful canary-yellow colour, 
become transiently blood-red at 100°, and have the formula 

CMoroplatinate of Ethyl-lepidine. Obtained in the same manner as 
the chloroplatinate of methyl-chinoline (xiii, 252). It is soft at first, 
but soon becomes crystalline. It must be washed with ether-alcohol. 


Gr. Williams. 


24 C . 

.. 144 

38*14 .... 

.... 38*00 

N . 

14 

3*71 


14 H . 

14 

3*71 .... 

.... 3*82 

Pt. 

.. 99 

26*23 .... 

.... 26*53 

3 Cl. 

... 106*5 ... 

28*21 


C 24 NH ls ,HCl,PtCl 2 .. 

377*5 .... 

100*00 
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Allyl-naplitliyl-sulphocarbamide, 

C 2S H U N 2 S 2 = C 20 (C 6 H 5 )CyAdH 5 ,H 2 S 3 . 

Zinin. Peters!). Acad. Bull. 10, S4G ; abstr. Ann. Pharm. 84, 346 ; J. 

pr. Chem. 57; 173 j Chem. Gciz . 1852, 441 ; Pharm . Centr. 1852, 

689 j Liebig & Kopp’s Jahresb. 1852, 627. 

Senfol-Naphtaliclin. 

Formation . Naphthylamine combines with oil of mustard, like 

ammonia. 

Preparation. If 30 pts. oil of mustard be added to 43 pts. naph- 
tliylamine, dissolved in 344 pts. alcobol of 90 p. c., the greater part of 
tbe compound (51 pts.) is gradually deposited in radiated, hemispherically 
grouped crystals, which soon form a crust; the mother-liquid evaporated 
to half its bulk yields 18 pts. more product. 

Properties. Melts at 130° to a clear, colourless liquid, which on 
cooling solidifies in a granular crystalline mass. Carefully heated, it 
distils for the most part undecomposed, as an oily, colourless or slightly 
yellow liquid, which when cool does not crystallise in granules till it has 
stood for some time. Neutral. 


28 C . 

. 168 ., 

... 69*42 .... 

Zinin. 

mean. 

.... 69*66 

14 H... 

. 14 .. 

... 5*79 .... 

5*95 

2 N. 

. 28 . 

... 31*57 


2 S . 

. 32 .. 

... 13*22 .... 

.... 13*00 

C :o ( C 6 H 5 ) Cy A d H 5 , H-S-.. 

.. 242 . 

... 100*00 



Decompositions. Dissolves in nitric acid of sp. gr. 1*36, without 
coloration, if carefully heated, but is soon decomposed, with violent 
evolution of red vapours, the liquid turning yellow; water then precipi¬ 
tates a yellow resin. If the solution be still boiled till no more red 
vapours are evolved, water precipitates from the liquid an orange-yellow 
powder, dissolving readily in alcohol and in nitric acid, but sparingly in 
boiling water; heated on platinum foil, it melts to a brownish red liquid, 
and then burns with deflagration, leaving a large residue of carbon. — 
2. Treated with hydrated oxide of lead , it parts with its sulphur, and 
forms a new substance crystallising from hot alcohol in white silky 
granules. More of these granules are precipitated from the mother- 
liquid by water, as well as an unctuous substance much more soluble in 
alcohol than the body granules. 

Amyl-lepidine. 

C S 0 NH 19 = C 20 (C 10 H 11 )NH 6 ,H 2 . 

Gk. Williams. J. pr. Chem. 66, 340. 

When lepidine is heated with iodide of amyl for several hours in 
a sealed tube at 100°, hydriodaie of amyl-hpidine is obtained in small 
crystals containing 37’49 p. c. iodine, and but slightly soluble in water. 
(By calculation 37*24 p. c. iodine.) 
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Sulphocyamde of Plienyl-naphthylamine. 

C 34 H 14 X=S- = C :o (C E H 5 )CyAdH 5 J H 2 S 3 . 


A. W. Hofmann. Compt. rencl . 47 5 425; X. Ami. Chun. Phys. 54 ; 205. 

Phenyl-naphthyl-Sidpkocarbamide. (Hofmann.) Su Ifo cyanp hemyl-n aph tali dm . 

Formation and Preparation. 1. When naphthylamine is mixed with 
“ snlphocyanide of phenyl, the two bodies unite almost immediately to a 
solid compound (Hofmann): 

C 12 CyH 5 S 2 + C-°NH 9 - C-°(C^DCyAdH 3 ,H-S 2 . 

2. Naphthalosulphocyanic acid forms the same compound with aniline. 
(Hall, X. Phil. Map. J. 17, 304.), 

Properties. Crystallises from its boiling solution in spangles: very 
like sulphocarbanilide, C 24 CyNH 10 ,H 2 S 2 . 

Yery sparingly soluble in alcohol and in ether. 


Conjugated compounds containing 2 At. C 20 NH. 

Carbonaphthalide. 

C 42 H 16 ]Nr0 2 = C 40 CyNH I4 ,H 2 O 2 . 

Delbos. X. Ann. Chim. Phys. 21, 68 ; Compt. rend. 24, 1091 ; X. J. 
Pharm. 12, 237 ; Ann. Pharm. 64, 370 ; J. pr. Chem. 42, 244 ; 
Pharm. Centr. 1847, 637; Liebig & Kopps Jahresb. 1847-8, 610. 
Zinin. Petersb. Acad. Bull. 16, 282 ; Ann. Pharm. 108, 228 ; J. pr. 
Chem. 74, 279 ; Pep. Chim. pure. 1, 14S. 

Naphthalidarn-Carbamid. (Delbos.) 

Formation. (Comp. p. 100; oxalate of naphthylamine a and b.) 2. By 

boiling sulphoearbonaphthalide with alcoholic potash (Delbos) : 

C-H ir ‘N' : S- + 2HO = C^ff'YO- + 2 HS. 

3. Oxanaplithalide is heated for a long time above its melting point 
or submitted to dry distillation, whereupon almost pure carbonic oxide 
is evolved. (Zinin.) 

Preparation . 1 . When neutral oxalate of naphthylamine is fused in 

a retort, it evolves water of crystallisation, and almost immediately 
decomposes, whereupon water, carbonic acid, and carbonic oxide are 
evolved with effervescence, and at a higher temperature naphthyl¬ 
amine and carbonaphthalide distil over, the latter condensing for the 
most part in the neck of the retort. The distilled yellowish mass is 
freed from. naphthylamine by repeated boiling with alcohol, which 
leaves a residue of pure carbonaphthalide. It would be more advantageous to 
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interrupt the distillation immediately after the evolution of carbonic oxide and carbonic 
acid, since a large quantity of earbonaphthalide is decomposed by distillation; but 
then a product would be obtained contaminated with undecomposed oxalate of naph- 
thylamine. (Delbos.) — 2. Best method: Acid oxalate of naphthylamine is 
heated till it melts completely, and is purified as in method 1 (also from 
simultaneously formed napktkalide and undecomposed oxanaphthalide). 
(Delbos, Zinin.) 

Properties. Pure white, light, and slightly silky mass. Distils above 
300, undergoing partial carbonisation. Turns rapidly red in the air. 
(Delbos.) 


Delbos. 
dried at 100°. 


42 C .. 

. 252 .. 

.. 80*76 .... 

.... 80*17 

16 H. 

. 16 .. 

.. 5*13 .... 

.... 4*98 

2 N. 

. 28 .. 

.. 8*98 


2 O. 

. 16 .. 

5*13 



C 40 CyNH 14 ,H 2 O 2 .... 312 .... 100*00 


Decompositions. 1 . Distilled with phosphoric anhydride , it yields 
amongst other products, a small quantity of naphtkalocyanic acid 
(p. 118.) (Hall, N. Phil. Mag. J. 17, 304.) 2. It is not affected by 

dilute acids. (Delbos.) — 3. Dissolves without decomposition in alcoholic 
potash , and is precipitated therefrom by water. (Delbos.) 

Insoluble in water . Dissolves very sparingly in boiling alcohol (less 
than oxanaphthalide, Zinin), from which it is deposited on cooling as a 
white powder consisting of microscopic needles. 


Sulpliocarbonaptliali.de. 

C 42 H 15 N 2 S 2 = C 40 CyNH 14 ,H 3 S 2 . 

Delbos. N. Ann. Chim . Phys. 21, 6S ; Compt. rend. 24, 1091 ; N. J. 

Pharm. 12, 237; Ann. Pharni. 64, 370; J. pr. Chem. 42, 244; Pliarm. 

Centr . 1847, 637; Liebig & Kopp's Jahresb . 1847-8, 610. 

Napkthalidam-sulpkocarbamid. (Delbos.) 

Formation . Prom naphthylamine and bisulphide of carbon (comp, 
p. 97, 12.) — 2. Prom naphthalin and naphthalosulphocyanic acid, 
(comp. p. 119,1). 

Preparation. Bisulphide of carbon is mixed with a solution of 
naphthylamine in absolute alcohol. After one or two days, the liquid 
deposits sulphocarbonapbthalide, on the sides of the vessel, as a white 
crystalline vegetation. The mixture blackens if allowed to stand for three 
or four days, owing to the formation of sulphide of naphthalidam. By 
using a very dilute solution of naphthylamine in absolute alcohol, sulpho- 
carbonaphthalide is obtained in brilliant, colourless needles. (Delbos. 

Properties . Snow-white crystalline mass, or small and very brillian 
prisms. 
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42 C . 

... 252 . 

... 76*S3 .... 

Delbos. 

. 78*86 

16 H .. 

.. 16 . 

... 4*87 .... 

4*59 

2 N. 

.. 28 . 

... 8-54 


2 S . 

.. 32 .. 

... 9-76 .... 

.... 9*69 

C 40 CyHH 14 ,H 2 S 2 .. 

.. 328 . 

... 100*00 



Decom r positions. 1. By boiling with alcoholic potash , it is converted 
into carbonapbtbalide (comp. p. 123. Delbos). 2. By dry distillation 
it is decomposed, naphthylamine being liberated and the substance at the 
same time becoming charred. (Delbos.! Distilled phosphovic anhy¬ 
dride it yields napbthalosulphocyanic acid, (p. 119. Hall.) — 4. It is 
not affected by dilute acids. (Delbos.) 

Insoluble in water , alcohol , and bisulphide of carbon. (Delbos.) 


Menaphthylamine. 

C 42 H i7 N 3 = c 40 CyHAdH 13 ,H 2 . 

W. H. Perkin. Chem . Soc. Qu. J. 9, 8 ; Gheni. Gaz. 1858, 519 ; AT. 

Phil. Mag. J . 12, 226; Instit. 1856, 300 and 406 ; Ann. Pharm. 98, 

236 ; J. pr. Chem. 68, 152 and 441 ; Chem. Centr. 1856, 394; Liebig 

& Eopp’s Jahresb. 1856, 538. 

Menaphtalidin. 

Formation. From naphthylamine and chloride of cyanogen (comp, 
p. 97). (Perkin.) 

Preparation. By A. W. Hofmann's process for preparing melaniline, 
(si, 351). A number of glass tubes are'partly filled with naphthylamine 
maintained in fusion by a gentle heat, and gaseous chloride of cyanogen 
is drawn through them by means of an aspirator. As soon as the 
reaction commences, heat is developed; the liquid thickens, so that the 
passage of the gas is impeded; and at the end of the operation, the 
mass must be carefully warmed to keep it sufficiently fluid. The 
mass, which after cooling is black and resinous, and consists principally 
of hydrochlorate of menaphthylamine, is boiled with a large quantity of 
water, and the menaphthylamine is precipitated by ammonia or potash 
from the filtered solution, as a white precipitate, w T hich is washed with 
water in order to free it from chloride of potassium or chloride of 
ammonium, and purified by one or two recrystallisations from alcohol. 

Properties. Small, white needles, inodorous and having a bitter 
taste. It becomes coloured in the air; and restores the colour to reddened 
litmus. 


Perkin. 
mean . 


42 C . 

... 252 . 

... 81*0 .... 

.... 80*89 

17 H.. 

... 17 . 

... 5*4 .... 

5*54 

3 N. 

... 42 . 

... 13*6 


C^CyNAdH 13 ,!! 2 .. 

311 

... 100*0 
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Decompositions. 1. Melts at about 200° to a transparent pale yellow 
oil, and decomposes at 260b whereupon pure naplitliylamine distils over, 
and a brown mass remains in the retort. This brown residue has probably a 
composition analogous to that of the substance formed under similar circumstances from 
melamline. (Perkin.) — 2. it appears to form neutral compounds with 
chlorine , bromine , and iodine. 3. Menaphthylamine treated with fuming 
sulphuric acid becomes pasty, from formation of sulphate; the mixture 
becomes liquid again when heated; and if it then be diluted with water 
and treated with carbonate of lead, the soluble lead-salt of a new acid is 
obtained, which, however, decomposes partially every time its solution 
is evaporated. Sulphuretted hydrogen precipitates sulphide of lead from 
the solution of the lead-salt, and leaves a colourless solution, which on 
evaporation, yields a soluble alkaline and an insoluble neutral body as 
decomposition-products of the acid. — 4. Diming nitric acid reacts very 
violently on menaphthylamine, giving rise to a series of substitution- 
products. — 5. Chromic acid acts but slowly. — 6. Cyanogen gas, passed 
into an alcoholic or ethereal solution of menaphthylamine, turns it first 
yellow, and then red, but gives no precipitate even after standing for a long 
time. Menaphthylamine suspended in ether and treated with gaseous 
cyanogen, dissolves completely, and the solution after a time deposits 
dark-yellow., crystalline bicyano-menaphthylamine. (Perkin.) 


C^IWN 3 + 2C 2 N =» C 4Q Cy 3 Ad 2 H n ,H 2 . 


Combinations. It is almost insoluble in water. It unites with acids, 
forming salts of menaphthylamine, many of which are amorphous or but 
very slightly crystalline; all of them are but sparingly soluble in water 
and neutral to litmus paper. The salts are precipitated from their solu¬ 
tions by acids and by saline solutions; potash and ammonia precipitate 
the base as a pure white powder. 

Phosphate of Menaphthylamine. White, crystalline; very soluble in 
alcohol and in ether. 

Sulphate of Menaphthylamine. Best obtained by neutralising the 
base with sulphuric acid. — White, perfectly amorphous substance, only 
moderately soluble in alcohol and in ether; on evaporating the solution 
it is reprecipitated as a white powder. 

Eydriodate and Hydrobrornate of Menaphthylamine are crystalline 
and very soluble in alcohol and in ether. 

HydrocJblorate of Menaphthylamine. White, amorphous compound 
turning slightly red in the air. Rather soluble in water, very soluble in 
alcohol and in ether. Decomposed by heat, hydrochlorate of naphthyl- 
amine subliming, and a black residue remaining in the retort. 

Perkin. 

C-iSH^N 3 . 311-0 .... S9-6 

HC1. 36-5 .... 10-4 10-44 

C42HWN 3 ,HC1. 347-5 .... 100-0 

Nitrate of Menaphthylamine is the most beautiful of all the salts of 
menaphthylamine. It is prepared by dissolving the pure base in dilute 
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boiling nitric acifl. It is deposited from this solution in small white 
prisms. Almost insoluble in cold water; dissolves abundantly in alcohol 
and in ether. 


CM'or oplatincite of Menaphthylamine is best obtained by mixing an 
alcoholic solution of platinic chloride with warm alcoholic solution of 
liydrochlorate of menaphthylamine; small, yellow, brilliant scales are then 
deposited. If aqueous solutions are employed, the compound is imme¬ 
diately precipitated as an amorphous powder, which is almost white but 
soon assumes a green colour. Perkin found 19-07 p. c. Pt.: the formula 
C 42 H i7 N 3 ,HCl + PtCI 2 requires 19*03 p. c. 

Ter chloride of Gold gives a blue precipitate with solution of menaph¬ 
thylamine. 

Menaphthylamine dissolves in alcohol and in ether. 


Bicyanornenaplithylamine. 

C 16 H 17 N 5 = C^Ad^H 2 . 


W. H. Perkin. Chem. Soc. Qu. J. 9, 8 ; Ann. Pharm . 98, 236 ; 

J, pr. Chem. 63, 152 and 441 ; Liebig & Kopps Jahresb. 1856, 538. 

Di cy men ap h t hy lam ine. (Perkin.) Bicyanmenaphtalidin. 

Formation. Produced from menaphthylamine and gaseous cyanogen 
(comp. 126, 2). 

Preparation. Gaseous cyanogen is passed through ether containing 
menaphthylamine in suspension. The whole is dissolved, and after a 
time, bicj'anomenaphthylamine is deposited as a crystalline, dark-yellow 
substance, and is purified by washing with ether. 

Properties. Pale yellow; crystallises with difficulty. 

Perkin. 
at 100°. 

46 C . 276 .... 76-00 76*00 

17 H. 17 .... 4*69 4-71 

5 N . 70 .... 19*31 

C 40 Cy 3 Ad-K u ,H- .... 363 .... 100*00 

Insoluble in water. 

Bicyanomenaphthylamine is a base, although a very unstable one; 
it dissolves with ease in dilute acids and may be reprecipitated by 
ammonia, if added immediately after dissolving the base; but, like cyan- 
aniline and bicyanomelaniline, it cannot remain longer in acid solution, 
without undergoing complete decomposition. If the solution of bicyano- 
menaphtliylamine in acids be left to itself only a few seconds, it becomes 
turbid and deposits yellow menaphthoximide. (Perkin.) 

C 46 H 17 N 5 -f 4 HO + 2 HOI = C 40 (C 4 HO-)CyiS T AdH 12 ,O 2 + 2NH 4 CL 

Bicyanornenaplithylamine is moderately soluble in alcohol and in 
ether. 
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Qxanaphtlialide. 

C 44 H 16 N 2 0 4 = C 40 (C 4 HO 2 )NAdH 13 ,O 2 . 

Zinin. Petersb. Acad. Bull. 16, 282; Ann. Pharm. 108,228; J.pr. Ghem. 

74, 379; Pep. Ghim. pure. 1, 148. 

Formation. By tlie action, of heat on oxalate of naphthylamine 
(comp. 100* a and b). 

Preparation. The residue which remains after fusing acid oxalate of 
naphthylamine, is treated with alcohol, whereby the formylnaphthalide 
(p. 117) is dissolved out, leaving insoluble oxanaphthalide. 

Properties. Small scales. Melts at about 200°. Zinin found 77*78 
p. c. C and 4*87 p. c. H; by calculation, 77*64 p. c. C and 4*70 p. c. H. 

Decompositions . Heated for a long time above its melting-point, 
or submitted to dry distillation, it decomposes for the most part, yielding 
almost pure carbonic oxide, and forming carbonaphthalide C 40 CyNH 13 , 
H 2 0 2 . — 2. It is but very slightly affected by dilute aqueous potash or 
even by rather concentrated acids (nitric acid excepted) ; but if it be 
boiled with alcoholic potash or heated with concentrated aqueous potash 
(1 pt. potash to 3 or 4 pts. water), it is resolved into naphthylamine and 
oxalic acid. 

Insoluble in water, sparingly soluble in boiling alcohol. 


Menaphthosimide. 

C 46 H 15 N 3 0 4 = C 40 (C 4 H0 2 )CyNAdH 12 ,0 2 (?). 

W. H. Perkin. Ghem. Soc. Qu. J. 9, 8; Ann. Pharm. 98, 236 ; 
J. pr. Ghem. 68* 152 and 441 ; Liebig & Kopp's Jahresb. 1856, 538. 

Formation. (Comp. p. 127.) 

Preparation. Warm, alcoholic solution of bicyanomenaphthylamine 
is mixed with hydrochloric acid and allowed to stand, whereupon me- 
naphthoximide is deposited in small yellow spangles. 

Properties. Small, yellow spangles. 


46 C . 

. 276 .. 

.. 75*66 

Perkin. 
dried at 100°. 
. 75 *6 

15 H. 

. 15 .. 

.. 4*10 , 

. 4*2 

3 N. 

. 42 .. 

.. 11*50 


4 O. 

. 32 .. 

.. 8*74 



C 46 H 15 N 3 0 4 .... 365 .... 100*00 


Decompositions, 1. When heated , it melts at 245° and is decomposed 
at 260°, puffing out white vapours having a strong and most peculiar 
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odour ; the substance hereby formed is probably naphtlialocyanic acid 
(p. 118.), analogous to aailocyanic acid. — 2 . With aqueous potaah it 
forms menaphtbylamine and oxalic acid ; and hence may be regarded as 
acid oxalate of menaphtbylamine minus 4 At. water. (Perkin.) — 
3. It is converted by acids , in a similar manner to melanoximide, into 
oxalic acid and menaphtbylamine; a white neutral body being simul¬ 
taneously formed. 

Insoluble in water ; very sparingly soluble in alcohol and in ether 
(it may be obtained crystallised from the latter, though with difficulty). 


TeimpMliylphosphamide, 

C 60 N 24 N 3p O 2 = C S0 N 3 (PO 2 )H l9 ,H S (?). 

H. Sciiiff. Ann . Pharm. 101 , 299; J. pr. Cliem . 70, 204 ; Chern . Gaz. 
1857, 211 ; Cker/i. Centr . 1857 , 166 ; Liebig & Kopps Jahresh. 1857, 
389. 


Formation and Preparation . Naplithylamine heated with 0 x 3 ^- 
chloride of phosphorus on a water-bath, yields a reddish uncrystalline 
product, while the excess of liquid contains hydrochlorate of naphthyl- 
amine. 

This, as Scliifr proved, is ternaphthylphosphamide, since from oxychloride of 
phosphorus and ammonia or aniline, terphosphamide, N 3 PO“iP ! , or terphenylphos- 
phamide, C^H^Zs^PO-, is produced. (Schiif.) 

The dried substance is readily decomposed by hot water , or b} r boiling* 
alkalis or acids; melted with potash , it evolves naphthylamine, and 
yields phosphate of potash. 


Primary nucleus , C 20 H 10 ; Oxygen-nucleus , C 20 H°O 4 . 

Alizarin. 

C 20 H c O° = C 20 H c O 4 ,O 2 . 

Colin & Robiqjjet. Ann. Chim . Phys . 34,225; J. Pharm. 12, 407 ; 

JBerz, Jahresh. 7, 265; A. Tv. 14, 1, 174. 

Kuiilmann. J. Pharm. 14, 354 ; Bevz. Jahresh. 8. 275. 

Z exneck. Pogg. 13, 261. 

Gaultier de Claubry & Persoz. Ann. Chim. Plugs. 48, 69; A. Tr. 
25, 2, 186. 

F, F. Euxge. Verhandl. dcs Yereins sur Befor derung des Giwerhfleisses 
in Preussen. 1835, Heft 2 ; J. pr. Chern' 5, 374; abstr. Ann. Chim. 
Phys. 6 3, 282. 

Robiquet. J. Pharm. 21, 387; J. pr. Chem . 6, ISO;—against Runge : 
Ann. Chim. Phys. 63, 297; —against Decaisne : Ann. Chim. Phys. 
73, 274. 

Decaisne. J. Pharm. 24, 424; J. pr. Chem. 15, 393. 

J. Schiel. Aim. Pharm. 60, 79. 

TOL. XIV. K 
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J. Higgin. Phil. Mag. J. 33, 282; J. pr. Client. 46, 1. 

Schunck. References given under Rubian, 

Debus. Ann. Pharm. 66, 351 ; J\ r . Ann. Chim. Phys. 38, 498. 

J. Wolff & Strecker. Ann. Pharm. 75, 20 ; Pharm. Centr. 1850, 
593 ; Chem. Soc. Qu. J. 3, 243. 

Rochleder. Wien. AJcad. Per. 6, 433; J. pr. Chem. 55, 388; Ann. 
Pharm. 80, 321 ; Wien. AJcad. Per. 7, 804 ; Ann. Pharm. 82, 205 ; 
J. pr. Chem. 66, 85. 


Extractive or re/inous 3 ladder-red, Erythrodanum , Alizarine (Colin & 
Robiquet); Maticre colorants rouge (Gaultier & Persoz); Krapp-roth (Range, 
Schiel) ; Lizaric acid (Debus). Constitutes, together with purpurin (siii, 325), 
the red colouring matter of the roots of Eubia tinctonmi and R. peregrina. Discovered 
in 1S2G by Colin & Robiquet, after Buchliolz ( Taschenb. 1811, 60) and Kuhlmann 
(Ann. Chim. Phgs. 24, 225; N. Tr. 8, 2, 111) had in vain sought to isolate the red 
colouring matter of madder. 


Source. In madder root. According to Colin and Robiquet and 
others, it exists ready formed, but according to Decaisne’s microscopic 
researches, it is derived from a yellow substance disseminated unequally 
through the entire root. According to Schunck, the substance from 
which alizarin is derived is rubian ; according to Higgin, it is xanthin ; 
and according to Rochleder, ruberythric acid ; the two last-named bodies 
are regarded by Schunck as mixtures or decomposition-products of 
rubian. (See Rubian.) Part of the alizarin yielded by madder is found 
ready formed in the dried root, and may he extracted therefrom by 
alcohol. 


Formation. 1. Schunck*s rubian yields when heated a sublimate of 
alizarin ; by boiling acids or alkalis, or by contact w T ith erytbrozym, it is 
resolved into alizarin and other products (see Rubian ). — 2. Schunck’s 
} .tbianic acid is decomposed under the same circumstances as rubian, 
yielding alizarin and sugar (comp. Piubianic Acid). — 3. Rochleder s 
ruberythric acid, boiled with acids or alkalis, yields the same decompo¬ 
sition-products (see Ruberythric Acid). 

4. In madder. Phenomena accompanying the formation of alizarin in 
madder . Extract of madder, prepared with cold or lnke-warm water, 
becomes after a time thick and gelatinous, and loses its hitter taste and 
yellow colour. (Higgin, Schunck.) — In this reaction, the erytbrozym 
(see below) decomposes the rubian in tbe extract of madder in the same 
manner as pure rubian is decomposed (see Rubian). (Schunck.) — The 
xanthin and the greater part of the rubiacin disappear, giving rise to 
alizarin. (Higgin.) — Fresh cokl-prepared extract of madder is reddish 
brown, has at first a sweet, then an unpleasantly bitter taste, and dyes 
cotton fabrics a pure yellow, like xanthin. After an hour or two, it 
becomes gelatinous, and, if sufficiently concentrated, deposits orange 
flakes of alizarin and rubiacin, more of which are precipitated by sul¬ 
phuric acid; and after filtration, a perfectly sweet and no longer bitter 
liquid remains, which dyes calico pale red” and (tested by the method 
given under xanthin) contains no more xanthin. (Higgin.) 

If the alizarin is precipitated from fresh extract of madder by acetate 
of lime, and the filtrate divided into three parts, whereof a is immediately 
examined, h diluted with water and allowed to stand for four hours, and c 
allowed to stand for three hours; hydrochloric acid precipitates from a } pure 
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rubiacin, while xanthin remains in the filtrate ; b on the contrary is no 
longer bitter, yields with hydrochloric acid a precipitate of rubiacin, but 
contains no xanthin; c has become lighter, has deposited flakes of 
alizarin, and contains rubiacin in solution. — Hence xanthin is converted 
into rubiacin and this into alizarin. This change also takes place in 
vacuo, and accordingly without the influence of oxygen (as Decaisne 
supposed), being in fact due to a nitrogenised constituent of madder 
(see Eruthrozym) of which good madder contains sufficient to decompose an 
addition of 20 p. c. of its weight of xanthin. The decomposition takes 
place most rapidly between 50° and 55°, at which temperature all the 
xanthin in madder over which water has been poured, is converted in half 
an hour into rubiacin, and in 44- hours almost all the rubiacin is converted 
into alizarin. By prolonged standing, the alizarin becomes fixed on 
the madder-fibres, and cannot then be extracted by water till the whole 
has been treated with acid. — This change is retarded by boiling the 
madder. Decoction of madder retains its bitter taste and deep yellow 
colour after long standing. A cold-prepared infusion deposits on boil¬ 
ing, flakes of a nitrogenised substance, and the filtrate then undergoes 
no further change. Acids precipitate from the cold infusion. the same 
substance; together with rubiacin, alizarin, and pectin, leaving a filtrate 
which contains xanthin. and does not decompose. The nitrogenised sub¬ 
stance, together with pectin, is precipitated as a jelly from the cold 
infusion by alcohol, and the filtrate undergoes no further change ; but if 
the liquid be heated with the precipitate till all the alcohol is driven off, 
it redissolves, and the clear solution suffers the usual decomposition. 
(Biggin.) 

Preparation. A. From madder. 1. The operation is conducted as 
described at page 326, vol. xiii, and the alizarite of alumina thus obtained 
is decomposed by boiling dilute hydrochloric acid. The precipitated 
alizarin is dissolved in boiling alcohol, crystallised by slowly evaporating 
the solution, and purified by recrystallisation. (Debus.) — In the same 
way Schunck decomposes the alizarite of alumina obtained in the first 
method of preparing rubian (see below) ; whereupon, however, on cooling 
the alcoholic solution of alizarin and allowing it to stand, a brown pul¬ 
verulent resin is generally deposited between the crystals, and must be 
removed by levigating with alcohol. — Wolff Sc Streeker boil the 
alizarite of alumina obtained by method 1 (xiii. 326,) repeatedly with 
concentrated aqueous carbonate of soda, as long as the liquid acquires a 
deep colour, whereby purpurin is extracted ; an admixture of resin is 
then removed by repeated washing with warm ether, and the residue is 
decomposed as above. 

2. Madder washed as described (xiii, 326, 3), is boiled with solution 
of alum for four days ; whereupon the brownish red precipitate containing 
the alizarin which is deposited from the extracts, is repeatedly boiled with 
dilute hydrochloric acid, the residue washed and dissolved in alcohol. 
On evaporating down the alcoholic solution and allowing it to cool, it 
deposits crystals of alizarin, which is freed from the purpurin contained 
in it by dissolving in a small quantity of alcohol and repeatedly boiling 
with solution of alum, as long as the liquid becomes coloured; whereupon 
the alizarin is precipitated and the purpurin passes into solution. The 
alizarin is obtained in crystals by washing the product, dissolving the 
ether, and abandoning the solution to spontaneous evaporation. (Bunge.) 
fcichiel adopts a similar method, boiling with alcoholic solution of alum, 
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the precipitate, which is deposited on cooling from the madder-extract pre¬ 
pared with alum, whereupon the colouring matters form two strata on 
cooling. He removes the upper light red flocculent stratum ; again treats 
the lower dark-brown stratum with alcoholic alum ; hods ; and thus con¬ 
tinues the operation, till the upper flakes give a pure violet solution with 
potash, whereupon he separates the alizarin from the undissolved portion 
by boiling with hydrochloric acid, recrystallising from alcohol, and finally 
from ether. 

3. Rochleder proceeds as described (xiii, 327), or precipitates the 
alizarin and purpurin from the aqueous decoction of madder by baryta- 
water, filters off the violet precipitate, and decomposes it with moderately 
strong hydrochloric acid, whereby chloride of barium is dissolved out, 
leaving a residue of alizarin containing a little purpurin, which may be 
separated by recrystallisation. 

4. Commercial garancin is warmed two or three times with -J- pt. 
ammonia-alum dissolved in water; the liquid evaporated with constant 
stirring; the residue dried, pulverised, treated with boiling bisulphide of 
carbon (or with absolute alcohol), and filtered from undissolved alum ; 
and the brilliant golden-yellow solution is allowed to cool; whereupon 
alizarin crystallises out in silky needles. (L. Vilmorin, J. Chim. Med, 
1859, 2 55 ; Dingl. pol . Journ. 152, 159 ; Cliem. Gentr. 1859, 3S0.) 

5. When the extract prepared from madder with wood-spirit is tritu¬ 
rated with 10 pts. water, and heated in closed vessels for 15 minutes at 
250°, the water after cooling is found full of crystals of alizarin, which 
may readily be separated from the fused extract at the bottom of the 
vessel; and by repeating the operation three times, the whole of the 
alizarin may be extracted. (PIeasy & Schiitzenberger, Conipt . rend. 
43, 167 ; J. Fr. Chem. 70, 314.) 

Older methods. Alsatian madder is softened with 3 or 4 pts. of cold 
water for 10 minutes, and the mass is pressed between linen. The 
brownish red liquid coagulates in a trembling jelly, which is gradually 
pressed through several folds of thick linen, then moistened "with water 
and again pressed out. The 'residue may be sublimed ; or else it may 
he exhausted with alcohol; the tincture reduced to -J-th of its volume; 
the residue mixed with a little sulphuric acid and a large quantity of 
water; and the resulting bulky, brownish yellow precipitate washed by 
decantation with a large quautity of water, as long as the wash-water 
exhibits an acid reaction. It is then dried, and the alizarin is either sepa¬ 
rated by sublimation or extracted with ether. (Colin & Robiquet.)— 
Kuhlmann recommended to extract with boiling alcohol either the 
crude madder, or madder previously washed with cold water, then to 
evaporate the tincture, and when the residue has become almost thick, 
but still contains alcohol, to precipitate it with sulphuric acid and water, 
and either to sublime the precipitate or extract it with ether. ( J , Fharm. 
14, 363.) — Zenneck washes madder with cold water, then with dilute 
sulphuric acid ; exhausts the dried residue with ether; and sublimes the 
residue left by evaporating the ether. An oil obstinately adheres to 
sublimed alizarin, and may be removed by rincing the crystals with 
ether and pressing them hard between blotting paper. (Robiquet.) 

Gaultier and Persoz prepared their mcttiere colorante rouge, which 
appears to he impure alizarin, by precipitating the alkaline decoction of 
madder obtained as described (xiii, 326, 2) with an acid, washing the 
precipitate, dissolving it in alcohol, and evaporating. 
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Useful for comparing (liferent kinds of Madder. 10 kilogr. madder 

are boiled for 30 minutes with 2 kilogr. alum and 20 kilogr. water, then 
poured upon linen ; and the residue is pressed and treated three times in the 
same manner. The united extracts are allowed to stand for a certain 
time, and after they are quite cold, decanted, and mixed, during constant 
stirring, with 6*25 grammes of sulphuric acid (previously diluted with 
twice its weight of water), whereupon thick reddish flakes are precipi¬ 
tated, which, after having been thoroughly washed, are dried in the air. 
Alizarin thus obtained still contains lime, xanthin, and purpurin. To 
remove these substances, it is dissolved in aqueous carbonate of potash 
and the filtrate is precipitated by sulphuric acid. Avignon-madder yields 
from 2 to 3 p. c. alizarin. (Meillet, Rev. scient . 1, 213.) 

B. From Ruhian. 1. By boiling zcith acids. Aqueous rubian (or 
extract of madder prepared with boiling water) is boiled with a large 
quantity of dilute sulphuric acid as long as orange-coloured flakes con¬ 
tinue to deposit; it is then allowed to cool, and the flakes are collected 
and washed (the filtrate from them sometimes yields an additional quantity 
when again boiled with fresh acid). They contain alizarin, rubiretin, 
verantin, and rubianin, and are submitted to the following treatment: 

a. In case only Alizarin is required. The substance is dissolved in 
alcohol, precipated with hydrate of alumina, and filtered ; the precipitate 
is treated with aqueous carbonate of potash or soda, as long as anything 
is dissolved; the residue is collected and decomposed by an acid; and 
the precipated alizarin is crystallised from alcohol. (Schunck.) 

In case Rubiretin, Verantin , and Rubianin are also required. — The 
substance is dissolved in boiling alcohol; the reddish j^ellow solution 
filtered boiling; and the residue boiled with fresh alcohol as long as the 
latter acquires a dark yellow colour. The yellow or brownish yellow 
crystalline mass left in the residue is chiefly rubianin, which, however, 
may also be dissolved by frequent treatment with boiling alcohol, whence 
it crystallises on cooling, as well as from the first extracts. The solutions 
are left to cool, and the crystals of rubianin containing verantin (see 
further treatment of this below) are separated from the mother-liquid 
(which, however, still contains a little rubianin). Acetate of alumina is 
now added to the liquid, whereby all the alizarin together with a small 
quantity of verantin is precipitated as a dark red powder, which is 
collected and washed with alcohol till the washings are colourless. The 
mother-liquid serves for the preparation of rubiretin, rubianin, and 
verantin. The precipitate is decomposed with hydrochloric acid; the 
flakes of alizarin and verantin thus separated are washed with water and 
dissolved in alcohol; and all the verantin is precipitated from the 
solution as a reddish brown copper-compound by acetate of copper, while 
the alizarite of copper remains dissolved in the dark purple filtrate, 
from which alizarin is prepared by precipitating with hydrochloric acid, 
thoroughly washing the precipitate, dissolving in alcohol, and recrystal¬ 
lising. (Schunck.) 

The following method is adopted to purify the rubianin. rubiretin, 
and verantin, likewise obtained— 

a. Rubianin. When an aqueous decoction of madder is employed 
instead of ruhian, rubiacin is obtained in place of rubianin. — a. The 
crystals of rubianin containing verantin obtained as above are dissolved In 
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boiling alcohol; the verantin is precipitated by acetate of lead as verantite 
of lead; and the liquid is filtered and left to cool, whereupon large 
lemon-yellow needles of rubiauin are deposited. — j3. The mother-liquid 
remaining after the precipitation of the alizarite of alumina, and still 
containing rubiretin, rubianin, and verantin, is evaporated to dryness, 
and the residue is mixed with hydrochloric acid and washed with water 
till all traces of acid and alumina have been removed. The residue is 
boiled with water, whereupon brown drops of resin are precipitated, and 
brownish yellow flakes float on the water. These are poured off with 
the liquid from the resinous drops (rubiretin and verantin), and this treat¬ 
ment is repeated as long as flakes are obtained. The flakes consist of 
rubianin and verantin, the first of which dissolves by repeated decoction 
with water, and is deposited in orange-coloured flakes on cooling. These 
are dissolved in boiling alcohol, and as the liquid cools, crystals of rubianin 
are obtained, while a small quantity of alizarin and rubiretin remains in 
the mother-liquid. (Schunck.) 

b . Rubiretin c When the resinous drops obtained above are treated 
with cold alcohol, they yield rubiretin, verantin remaining undissolved. 
(Scbunek.) 

c. Verantin. Obtained in tbe preceding processes partly as verantite 
of lead, partly as verantite of copper, and partly as insoluble residue 
(a aud b). The first two are decomposed with dilute sulphuric acid, 
and the verantin is extracted with boiling alcohol, then dissolved in 
a small quantity of boiling alcohol, and the dark reddish or yellowish 
brown powder deposited on cooling is purified by redissolving in alcohol. 
(Schunck.) 

The madder-root exhausted with boiling water for the preparation of 
rnbian, still contains alizarin, rubiaein, and verantin. It is boiled with 
hydrochloric acid, washed with water, and boiled with potash, whereby 
a dark red solution is formed, which being filtered and supersaturated 
with an acid, yields a dark, brownish red precipitate. This being boiled 
with water, yields alizarin and pectic acid, and leaves a residue of rubian 
and verantin. The alizarin is separated from the pectic acid by recrystal¬ 
lisation. The mixture of rubiaein and verantin boiled with ferric nitrate, 
yields a solution of rubiacic acid, which may be precipitated by hydro¬ 
chloric acid, while verantin remains undissolved. (Schunck.) See 
below, rubiacinic acid. 

2. By boiling with alkalis. Eubian is boiled with an excess of caustic 
soda, till the colour of the liquid, which was at first blood-red, has turned 
purple-red, and the liquid having become more concentrated, deposits 
dark purple-red alizarite of soda. The solution is now decomposed with 
excess of dilute sulphuric acid, whereupon it becomes colourless, depositing 
orange-coloured flakes, which, having been thoroughly washed with water, 
form a mixture of alizarin, verantin, rubiretin, and rubiadin. The 
flakes are treated with boiling alcohol, which dissolves them leaving a 
dark-brown substance (formed from sugar); the liquid is filtered, and 
the filtrate is precipitated with acetate of alumina, whereby alizarite of 
alumina, together with a small quantity of verantin, is precipitated, and 
is further treated as above described. (Schunck.)— For the further treat¬ 
ment of the mother-liquid containing rubiadin, rubiretin, and verantin, see Rubiadin . 
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3. By fermentation — Action of Erythrozyrn on liubian — or ly Fermen¬ 
tation of Madder. By this method alizarin, rubiretin, and veranda are obtained 
in smaller quantity than by methods 1 and 2, and are more difficult to purify. 
Erythrozyrn is added to aqueous rubian, and the liquid is allowed to 
stand in a moderately warm place until it has become tasteless and 
colourless, owing to the deposition of a brown jelly. If this deposit should 
not take place in 24 hours, mere erythroxym must be added. Or madder is Stirred 
up with cold or warm water, and left in a warm place till a jelly is 
formed. In both cases, the mass is mixed with a little water, and the 
jelly is collected on a filter and washed with a small quantity of water. 
It contains alizarin, rubiretin, yerantin, rubiafin, rubiagin, and rubiadipin, 
which are separated as follows :— 

The mass is well boiled with alcohol as long as the liquid acquires a, 
yellow colour, and acetate of alumina is added to the filtrate, whereby 
alizarin, yerantin, and rubiafin are precipitated in combination with 
alumina, but only partially. Tbe whole is then filtered (for the further 
treatment of the precipitate, see below), and sulphuric acid and a large quantity 
of water are added to the dark brownish-red filtrate, whereby tbe whole 
of the dissolved substances are precipitated as a yellow powder, which, 
having been thoroughly washed with water, is redissolved in boiling 
alcohol and mixed w ith excess of acetate of lead. The dark purple-red 
lead-precipitate, which is filtered boiling, contains alizarin, rubiretin, 
yerantin, and rubiafin ; the dark y-elloTv filtrate rubiagin and rubiadipin. 
The lead-precipitate is decomposed wdth boiling hydrochloric acid, and 
the precipitated yellow flakes are washed and covered with cold alcohol, 
which extracts rubiretin , leaving alizarin, rubiafin, and yerantin. On 
the other hand, the above-mentioned precipitate produced by acetate of 
alumina is decomposed with boiling hydrochloric acid; the orange flakes 
thereby separated are added to the residue of alizarin, rubiafin, and 
verantin, which was left undissolved by cold alcohol: and the whole is 
dissolved in boiling alcohol and mixed with acetate of copper, which forms 
a purple precipitate (rubiafite, verantite with a small quantity of alizarite 
of copper). After filtering off the precipitate, alizarin alone remains in 
solution and is precipitated by hydrochloric acid and water, and purified 
by crystallisation. (Sehunck.) 

Treatment of the Verantite and Rubiafite of copper. The purple copper 
precipitate, decomposed by hydrochloric acid, deposits insoluble red 
flakes, which, after washing, are dissolved in boiling alcohol, and treated 
wdth hydrated stannous oxide, whereupon only rubiafin remains dissolved, 
and crystallises from the filtrate in brilliant needles and laminae while 
verantin, together with a small quantity of alizarin, is precipitated as a 
stannous oxide-lac. (Schunck.) See Verantin. 

Higgin obtains his alizarin (rubiacin and xanthin), the first of which 
is probably a mixture of alizarin and purpurin (see Wolff <& Strecker, 
Ann. Pkarm . 75, 8), in the following maimer ;— Madder is exhausted 
in a digesting funnel with hot w T ater, till the washings run off almost 
colourless; the cold extract is precipitated with dilute sulphuric acid; 
the precipitated flakes, containing alizarin, rubiacin, and a small quantity 
of pectin, are collected; and tbe filtrate, containing xanthin, traces of 
alizarin, and a small quantity of sugar, is kept for the preparation of 
xanthin. The flakes are first washed with water acidulated with sul¬ 
phuric acid, then with pure water, afterwards mixed with an equal bulk 
of powdered chalk, and boiled with w T ater, till the washings assume a 
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bright rod colour. This aqueous solution contains rubiacin, which is 
separated by acidulating the filtrate with sulphuric acid, collecting and 
washing the greenish yellow precipitate, and recrystallising from alcohol. 
The residual chalk contains Higgin’s alizarin, which is extracted by 
digesting with dilute hydrochloric acid, filtering, washing the residue, 
and recrystallising from alcohol. 


Preparation of Higgins Xanthin. The filtrate obtained as above is 
neutralised with carbonate of soda; the rubiacin and alizarin still in 
solution, arc precipitated by digesting the liquid for half an hour at 55° 
with a small quantity of hydrate of alumina; the phosphoric and sul¬ 
phuric acids are separated from the filtrate by means of baryta-water; 
and the xanthin is precipitated from the filtrate as a red lac by subacetate 
of lead. This being washed with water, suspended in water, and decom¬ 
posed by sulphuretted hydrogen, deposits xanthin together with, sul¬ 
phide of lead. The mixture is then washed with cold water and the 
xanthin extracted by boiling water; the solutions arc evaporated to a 
syrup (neutralised with baryta, if necessary), and then, to complete 
dryness; the residue is extracted with absolute alcohol; and the alcoholic 
solution is evaporated. (Higgin.) 

The madder, after thorough washing with hot water, still contains the 
greater part of the alizarin (p. 135) together with only a small quantity 
of rubiacin. To separate the alizarin, the madder residue is boiled three 
or four times with a weak solution of alum, whereby the rubiacin is 
removed, and the residue is then boiled for a quarter of an hour with a, 
saturated solution of alum and filtered, this treatment being repeated till 
the madder is exhausted and has become ash-grey. The united decoc¬ 
tions are cooled to 32° and strongly acidified with dilute sulphuric acid, 
whereupon the alizarin is precipitated, the precipitation being promoted 
by rapidly stirring the liquid. The product is collected and purified as 
above. Higgin's alizarin differs from that prepared by other chemists, by 
its property of dissolving with purple-rod colour in boiling aqueous alum. 
Since this solution docs not yield much deposit on cooling, it perhaps 
consists of purpurin (p. xiii, 325), or according to Sclmnck, of alizarin con¬ 
taining verantin (see below, Verantin). When boiled with aqueous sul¬ 
phate of ammonia (or sulphate of potash) it is converted into a pnrplc- 
rod powder, without dissolving (the behaviour of pure alizarin is not 
known), and may thus bo separated from Higgin's rubiacin. 


Properties. Hydrated alizarin (p. 138) parts with its water between 
100° and 120°, becomes opaque, assumes a darker red colour, like native 
chromate of lead, and is converted into anhydrous alizarin (Sclmnck), 
which molts at a higher temperature, solidifies in a reddish brown 
crystalline mass on cooling, and sublimes, according to Schunck, at 215°, 
according to Scliiel, at 225 u , in long, brilliant, golden yellow needles, 
reflecting light with red colour. (Colin & Robiquet.) Sublimed alizarin 
forms four-sided, flexible (Zenneck), bi*illiant, orange-coloured (Runge, Schiel), reddish 
yellow (Debus), red, transparentmeedles. (Robiquet.) It is brighter in colour than 
before sublimation, bright orange, transparent, and very brilliant. (Schunck.) In the 
first sublimation there always remains a residue of carbon, according to Colin & Ttobi- 
quet, Runge & Sliunck, Wolff & Strecker, hut not on resublimation, according to Colin 
& Robiquet & Runge. Neutral (Colin & Jlohiquct). Reddens litmus. 
(Zenneck.) Heavier than water. Tastes hitter and acid. (Zenneck.) 
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Wolff & Strecker’s calculation. Scliunck’s calculation. Robiquet. Cellist. 

1 mean. 


20 C 


. 120 .. 

.. 08*96 ..... 

... 14 C . 84 

.... 69-42 .... 70-09 .... 

67*46 

(5 H 


. 6 .. 

.. 3-45 . 

... 5 II . 5 

.... 4-13 .... 3*73 .... 

4-22 

6 0 


. 48 .. 

.. 27-59 . 

... 4 0 . 32 

.... 26*45 .... 26-18 .... 

28-32 

C a) H 6 0 6 ... 

. 174 .. 

.. 100-00 . 

... C M H 5 0*.... 121 

.... 100-00 .... 100-00 .... 

100-00 




Debus. 

Wolff & 

Schunck. 





Strecker. earlier. mean. 





mean. 


dried. sublimed. 




C 

. 68-97 

.... 68*4 . 

69-13 .... G9*G 3 




H 

. 3-79 

tf1fl f . 

4-01 .... 3*73 




0 

. 27*24 

. 

26-86 .... 26-66 





100-00 

. 100*00 .... 100-00 






Schunck. 







later . 

Rochleder. 




a. 

b. c . 

d. 






mean. 

mean. at 100° 



c , 


69-37 .... 

69-07 .... 69-59 

.... 09-38 . 07-93 



H 


4-07 .... 

4-70 .... 4-15 

.... 4-16 . 3-77 



O 


26-56 .... 

26-23 .... 26-26 

.... 26*46 . 28-30 



100-0C .... 100-00 .... 100-00 .... 100-00 . 100-00 


a was obtained from rubian by sulphuric acid ; b by soda; c by erythrozym; 
d from rubianic acid by sulphuric acid and soda. (Schunck.) 

Earlier formula of alizarin: C :) 'H- 4 0 1() (Robiquet); C- 8 H 9 0° (Schiel) ; C^H^O 9 
(Debus); C fi0 Ii 19 O 19 — 3C 20 H G O G + Aq for the alizarin which Rochlecler investigated. 
(Rochleder.) The formula C 20 H 6 O G given by Wolff tk. Strecker is most generally adopted ; 
this does not exactly correspond with Schunck’s analyses, and according to him does not 
explain the connection of alizarin with rubian and rubianic acid, and especially of the 
formation of alizarin observed by Schunck in decomposing rubianic acid (see Rubianic 
Acid ); Schunck’s formula are therefore likewise given in the following pages. 

Decompositions. 1. Alizarin heated on platinum-foil, melts and burns 
with flame. (Schunck.) When Schiel filled a glass bulb with alizarin, and passed 
a current of oxygen into it, an explosion took place as the substance was fused, and 
shattered the apparatus. 2. It is converted by boiling dilute nitric acid into 
oxalic acid and a peculiar acid (Schunck), into phthalic acid, (xiii, 10.) 
(Laurent & Gerliardt.) 

C“°li , ’0° + 2HO + 80 = C lfi II r 'O fi + C l IFGA 


3. When alizarin is suspended in water and chlorine gas passed through the 
liquid, it turns yellow, gives by heat a colourless sublimate, and dissolves 
in alkalis without much colour. (Schunck.) — It remains apparently 
unchanged by the action of chlorine, but if mixed with potash after the 
excess of chlorine has been removed, it gives a deep red solution like 
purpnrin and a purple-red precipitate with baryta; hence it has probably 
been converted into purpnrin : 

C 20 H 6 O G + 40 = C 1H II G O r> - + 2 CO 2 . (Wolff & Strecker.) 

Aqueous alizarin is rapidly turned pale brown by chlorine. (Zenneck.) 4. It is 
converted into phthalic acid by ferric nitrate or chloride at the boiling heat. 
(Schunck.) (For the behaviour of the alkaline solution with ferrous sulphate, see 
xiii, 329.) 6. It is decomposed by boiling with chromate of potash and 

sulphuric acid. (Debus, Schunck.) — 6. It reduces terchloride of gold on 
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addition of caustic potash. (Schunck.) — 7. According to Wolff 
Strecker, alizarin is converted into purpurin by tlio fermentation of 
madder, inasmuch as these chemists were able to obtain only purpurin, 
but no alizarin, from fermented madder. This is denied by Schunck. 

Combinations, With water. — a.. Hydrated Alizarin. Crystallised 
from alcohol: long, transparent, dark-yellow prisms of high lustre, 
resembling isatin, without any shade of brownish yellow or red, which they 
have only when contaminated with verantin. (Wolff & Strecker.) Large, 
rose-coloured needles. (Debus.) Brownish yellow, crystalline powder 
(Bunge); brownish red mass, having a brilliant fracture. (Gaultier & 
Pcrsoz.) It parts with 18*12 p. c. water at 100°, (C 20 Ii 6 O 6 -f 4Aq = 
17*14; C u H 5 0 4 + 3A<] = .18*24 p. c.), without changing its form, and 
is converted into anhydrous alizarin. (Sclmnk.) 


Wolff & Streaker’s calculation. Sclmnok’s calculation. 

20 0 . 120 .... 57*1 1 . 14 C . 81 .... 5G*75 

10 LI . 10 .... 4*70 8 H . 8 .... 5*40 

10 O . 80 .... 38*10 7 O . 56 .... 37*85 

C a ‘Il«O fl ,4Aq .... 210 .... 100*00 . C ll H 5 0 4 ,3Aq .... 148 .... 100*00 .... 100*00 

l). Aqueous Alizarin . Alizarin is with difficulty moistened by cold 
water (Wolff & Strecker), and dissolves in it very slightly, but more 
readily in boiling water. (Colin & Robiquot.) It dissolves sparingly 
with yellow colour in boiling water, and is deposited in flakes on cooling. 
(Schunck.) The solution is rose-coloured (Colin & Robiquot), only 
when the water contains alkali. (Schunck, Wolff 8c Strecker.) The solu¬ 
tion prepared with boiling water does not yield any deposit on cooling 
(Gaultier & Pcrsoz); it is precipitated by acids. (Kuhlmann.) The solu¬ 
bility of alizarin in water rapidly increases when the mixture is boated 
in a scaled tube above 200°. 100 pts. water dissolve at 200°, 0*82, at 

225°, 1*70 and at 250°, 3*10 parts. (Plessy <fc Scbiitzenberger. Corn-pi. 
rend. 48, 107; *F, pr. cheat,. 00, 814.) 

It is not affected by weak acids (Gaultier 8c Pcrsoz), by hydrochloric 
acid. (Schunck.) Hoik'd with dilute acids, it dissolves with, yellow colour, 
and is deposited in orange-yellow flakes on cooling. (Bunge.) 

Dissolves in sulphuric acid without evolution ot sulphurous acid, 
forming a blood-red solution from which it is precipitated by water 
unchanged. (Colin Robiquot and others.), The colour of the solution 
in sulphuric acid is dark yellowish brown, and is not changed by boat. 
(Schunck.) 

Dissolves in bisulphide of carbon , with reddish yellow colour, 
(Zonncck.) Alizarin combines with salifiable bases. These compounds, 
which, are regarded by Debus as salts, Uzarates , are red, violet (or blue), 
and are insoluble in water and in alcohol with the exception of the 
ammonia, soda, and potash-salts. They seldom, if ever, contain 1 At. 
metallic oxide to 1 At. alizarin. 

When dry gaseous ammonia is passed over alizarin, the mass becomes 
warm and turns violet, but parts by heat with all the ammonia it has 
taken up and reassumes its yellow colour. Pleated in a stream of 
ammonia, alizarin sublimes unchanged, but acquires a violet colour. 
(Rochleder.) 

Dissolves in aqueous ammonia with orseillc-colour, without any blue 


Sclmnclc. 

mean. 

, 56*98 

, 5*06 

, 37*96 
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lustre on the surface. (Wolff & Streckcr.) The ammonia-solution is 
purple-red (Range), violet-red (Colin & Robiquet), red (Schiel); it 
becomes turbid as the ammonia evaporates (Gaultier & Persoz); leaves 
a violet-brown film. (Scliunck.) Dissolves in sulphide of ammonium with 
beautiful reddisb brown colour. (Gaultier & Persoz.) 

Dissolves readily in aqueous caustic alkalis; at a certain concentra¬ 
tion, the solution appears of a deep purple colour by transmitted light, 
and pure blue by reflected light; when more diluted, it appears 
uniformly violet. (Wolff & Strecker.) The solution is pure blue 
(Colin & Robiquet); of a beautiful red, permanent in the air (Gaultier 
& Persoz); of a magnificent violet-blue, and, when saturated, purple 
(Runge); violet (Schiel); purple, and leaves on evaporation a purple 
uncrystalline mass. (Schunck.) 

Dissolves in aqueous alkaline carbonates as in ammonia (Wolff & 
Strecker), with magnificent purple colour. (Scliunck.) The solution is 
orange-red (Gaultier & Persoz); red. (Schiel.) Dissolves in arsenite , 
arseniate , and silicate of potash. (Gaultier & Persoz.) — It does not 
dissolve in cold bicarbonate of soda, till the solution is warmed, where¬ 
upon carbonic acid is evolved. (Zenneck.) 

Alizarin is precipitated by acids from its alkaline solutions in deep 
orange-coloured flakes. (Scliunck.) 

Alizarite of Soda. Alizarin is dissolved by heat in a cold-saturated 
solution of carbonate of soda, and the compound which is deposited on 
cooling is dried, then dissolved in absolute alcohol and precipitated by 
ether. Purple flakes, insoluble in concentrated solution of carbonate of 
soda and in cold concentrated saline solutions, but soluble in water and 
in alcohol with orseille colour, which is turned blue by caustic soda. 
(Wolff & Strecker.) 

Alizarite of Baryta. Baryta produces a beautiful blue precipitate in 
the solution of alizarin in ammonia (Robiquet & Colin); it precipitates and 
decolorises the potash solution. (Scliunck.) Alcoholic alizarin boiled 
with baryta, turns lilac, and deposits a lilac precipitate. (Zenneck.) 

a. Bibasic. Alcoholic alizarin is precipitated with excess of baryta- 
water ; the precipitate is washed out of contact of air with water and 
warm alcohol, till the 'washings are no longer coloured by addition of 
potash ; and the residue is dried at 100°. (Wolff & Strecker.) 

^ x Wolff & Streckcr, 

C-'dlfe 6 . 174 .... 50*43 

2*J8wQ. 153 .... 44-35 44-0 

2 HO . 18 .... 5-22 

C £0 H r, O 6 + 2BaO,HO .... 345 .... 100-00 

b. Sesquibcisic . 1 . Ammoniacal solution of alizarin yields with 
chloride of barium a magnificent purple (Scliunck), almost pure blue 
precipitate, above which a colourless liquid remains. (Wolff & Strecker.) 
When dry, it forms a dark-brown, almost black mass, which acquires a 
yellow metallic lustre by trituration in an agate mortar. (Scliunck.) 
2. It was once obtained by precipitating alcoholic alizarin with baryta- 
water as in the preparation of the bibasic salt, and contained, at 100°, 
38*3, and at 120 J , 30*8 p. c. baryta. (Wolff & Strecker.) 







140 PRIMARY NUCLEUS C 20 Ii 10 : OXYGEN-NUCLEUS Cm«0\ 


at 100°. 


2 OTW,3HO. 375 

3 BnO. 229*5 


62*04 

37-9G 


Scliunck. 


Wolff & 
Strecker. 


38*03 .... 38*3 


2C ao iI fi O B , + 3BaO,HO .... 604*5 .... 100*00 

At 120° - 2C-°II r ’O fi ,3BnO (by calculation, 39*7 p. c. BaO). (Wolf & Strecker.) 
According to Scliunclc, the formula is C 1, iI r ’0 1 ,Ba0 or C^ttPBaO^lTO, which requires 
38*78 p. o. BaO. 

c. Sesqid-acid . Alizarin is dissolved in aqueous ammonia, and after 
the excess of ammonia has been evaporated off, the solution is precipitated 
with chloride of barium. After drying at 100°, the salt still loses weight 
at 120°, (Wolff & Strecker.) 


60 C . 

at 120°. 
.... 360 .... 

. 53*3 

Wolff & Strecker, 
mean. 

. 53*35 

18 I T.. 

.... 18 .... 

. 2-7 

. 2*85 

18 O . 

.... 144 .... 

, 21*3 

. 20*90 

2 BaO. 

... 153 .... 

22*7 

. 22*90 

3C ai H B 0®,2BoO.... 

.... C75 .... 

, 100-0 

. 100*00 


Stroniia-water produces a beautiful blue precipitate with ammoniacal 
alizarin. (Colin & Robiquet.) 

Alimrite of Lime. Lime-water decolorizes alizarite of potash and 
precipitates alizarite of lime (Scliunck); it behaves with ammoniacal 
alizarin like baryta-water. (Colin & Robiquet.) Alcoholic alizarin boiled 
with hydrate of time acquires a lilac colour and deposits a lilac precipitate. 
(Zennock.) Carbonate (and phosphate) of lime take up the colouring 
matter from aqueous (hut not from alcoholic) alizarin ; it is to this affinity 
between alizarin and phosphate of lime that the red colour of the bones 
of animals feeding on madder is owing. (Berzelius, A. Gehlen , 4, 124.) 
Alizarin dissolves in calcareous waters and forms a blue lac. (Rimge.) 

To prepare alizarite of lime an ammoniacal solution of alizarin is pre¬ 
cipitated with chloride of calcium. Magnificent purple precipitate, like 
the baryta compound. (Scliunck.) 

Schimok, 

at 100°. mean . 

2C-HIW,3H0. 375 .... 81*7 

3 CaO. 84 .... 18*3 . 18*.14 

2C«»H«0® + 3CaO,UO .... 450 .... 100*0 

The formula is thus given by Wolff & Strecker; Schunck writes it C^Call^OhHO, 
which requires 10*03 p. c. CaO. 

Ammoniacal alizarin produces a violet precipitate with cJdoride of 
magnesium (Zenneok), a purple precipitate. (Scliunck.) Alcoholic alizarin 
boiled with magnesia , behaves as with lime or baryta. (Zennock.) 

Alimrite of Alumina. Alizarin is scarcely soluble in alum-solution 
(Colin & Robiquet), insoluble. (Gaultier k Pcrsoz and others.) When 
concentrated solution of alum is boiled with alizarin, it turns yellow, and 
on cooling becomes almost colourless, depositing what it had dissolved 
(Wolff & Strecker) ; it acquires a red iridescence, and on .cooling deposits' 
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small crystals of alizarin, none of wliicli remains in solution. (Schunck.) 
The solutions of alizarin in alcohol and in potash are decolorised by 
hydrate of alumina, while the whole of the alizarin is precipitated, 
imparting a red or reddish purple colour to the alumina. (Scliunck.) 
Alizarin dissolves in alumiuato of potash. (Gaultier k Pcrsoz.) It 
forms the base of madder-lake. 

Alcoholic or ethereal solution of alizarin is precipitated by oxide of 
zinc. (Debus.) Alizarin dissolves readily in stannous chloride, and in 
large quantity in stannous oxide mixed with potash (Gaultier k Persoz) ; 
it is thereby reduced. (Schunck.) Ammoniacal alizarin forms a brown 
precipitate with tin-salts. (Zenneck.) 

Alizarite oj Lead. Ammoniacal alizarin produces a purple-red 
precipitate with acetate of lead. — a. Two-thirds ? Alcoholic alizarin 
is precipitated with alcoholic acetate of lead. Purple precipitate, 
becoming deep red oil standing. (Schunck.) h. Three-fourths ? Alco¬ 
holic alizarin feebly acidulated with acetic acid is precipitated with 
alcoholic acetate of lead, so that the first remains in excess ; whereupon 
a violet precipitate is formed, stable at 160°, insoluble in water, soluble 
in acetic acid and in potash. (Debus.) 


a. 

According to Wolff & Streaker. According to Schunck. 


Schunck, 

mean. 


40 C . 240 .... 30*1 

10 H . 10 .... 1*5 

10 O . 80 .... 12*1 

3 PbO . 336 .... 50*3 


14 C . 84 .... 37*57 .... 37*23 

4 II . 4.... 1*78.... 1*64 

3 O . 24 .... 10*75 .... 11*67 

PbO . 112 .... 49*90 .... 49*46 


2C 20 H 5 O 5 ,3PbO .... 666 .... 100*0 . C u WO*,VbQ.... 224 .... 100*00 .... 100*00 

Prepared with alizarin obtained by decomposing rubian, it gave 50*44 p. c. PbO. 
(Schunk.) 


b. 


According to Wolff & Strecker. 

Debus. 

at 120° tynean). 

GO C . 

. 360 . 

... 38*2 

. 38*35 

15 II . 

. 15 . 

... 1*6 

. 1*97 

15 0 ... 

. 120 . 

... 12*8 

. 12*06 

4 PbO . 

. 448 . 

... 47*4 

. 47*62 

3O*H 5 0 4 ,4Pb0. 

. 943 . 

... 100*0 

. 100*00 


According to Debus, it is C :i,1 Ii 8 0',2Pb0. 


Ammoniacal alizarin produces purple precipitates with ferrous and 
ferric-salts (Schunck); brown precipitates. (Zenneck.) Alcoholic and 
potash solutions of alizarin are precipitated dark purple by ferric oxide. 
(Schunck.) Ammoniacal alizarin produces a purple precipitate with 
salts of copper (Schunck), a brown precipitate (Zenneck); and likewise 
with salts of mercury and gold. Silver-salts are precipitated bright violet 
(Zenneck), purple, and then reduced. (Schunck.) 

Alizarin dissolves in cold and more abundantly in boiling alcohol , 
with yellow colour. (Schunck, Wolff, & Streclcer.) The solution turns 
red on the addition of a small quantity of ammonia. (Wolff’& Strecker.) 
It dissolves in alcohol in almost every proportion (Colin & Robiquet), at 
12° in 210 pts. of alcohol of sp. gr. 0*S4. (Zenneck,) The hot-prepared 
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solution does not deposit crystals on cooling, but on dilution. (Sclmnck.) 
It is precipitated by water and by acids. (Kuhlmann, Sehuuck.) 

Alizarin dissolves more readily in ether than in alcohol, with golden 
yellow colour (Colin Robiqnct, and others); at 12°, in 160 pts. ether of 
sp. gr. 0 73. (Zenncck.) The solution is not reddened by small quantities 
of alkalis, since the compound of alizarin with the alkali is precipitated. 
(Wolff & Strode or.) 

Alizarin dissolves sparingly in boiling acetic acid , and imparts to it a 
yellow colour. (Schunok.) Dissolves slowly in cold, rapidly and more 
abundantly in hot glycerin , forming an intensely scarlet liquid, which 
deposits red flakes when mixed with water. (Arnodon, Dingl . pol. 
Journ. 147, 4(55.) 

Alizarin dissolves in rock-oil, oil of turpentine , and in fatty oils. 
(Zenneck.) It produces on mordanted, fabrics all the colours which can 
be produced by madder. (Colin, Robiquct, and others.) 


Primary nucleus C“°H 12 . 

Paranicene. C~°I£ 12 . 

St. Evre. A r . Ann. Chim. Phys. 25, 503 ; J.pr. Chem . 4G, 4G5. 

Formation, (xi, 170.) 

According to Gerhardt (AT. Ann. Chim. Phys. 45, 101), Pisani & E. Kopp 
( Compt . Chim. 1847, 198) obtained only ehlorobenzoie acid, by the action of chlorine 
upon benzoic acid dissolved in potash, and not St. Evre’s chloronieeic acid. If this 
opinion be correct, and St. Evre had described as chloronieeic acid a mixture of benzoic 
and cblorobc.nzoic acids, ehloronicene maybe identical with chlorobenzene or chloride of 
phenyl (xi, 173), and ehloronicene with ohloraniline. Nitrochloronicene would l)e the 
unknown nitrochlorobenzene. It remains therefore to shew whether the formula; of 
paranicene, nitroparanieene, and pnracinin are to be changed in a corresponding* manner, 
and to indicate the origin of these bodies. (Kr.) 

Passes over when chloronicoatc of baryta or a mixture of chloronieeic 
acid with excess of harvta or lime, is submitted to dry distillation, after 
the ehloronicene (C 2n Cl 2 H 10 ), and contaminated thereby, as a white sub¬ 
limate, which must bo pressed between paper, carefully washed with cold 
other, ami passed in the state of vapour through a tube containing lime 
boated to redness. 

Lemon-vellow, broad la,mime, of sp. gr. 1*24, and boiling at 365 '. Tfc 
has a penetrating taste and smell. Vapour-density = 4*73. 

St. Evre. 
mean. 

20 C . 120 .... 90*90 . 90*77 

12 11. 12 .... 9*10 9*04 

C-Ti 1 - . 132 .... 100*00 . 99*81 

Yols. Vapour-density. 

C-vapour .. 20 8*3200 

H-gas . 12 0*8316 

Puranicene-vapour . 2 9*1516 

1 . 4*5758 

It is violently attacked by fuming nitric acid and finally dissolves, 
depositing needles of paranicene on cooling. A small quantity of resin 
is formed at the same time. 

Dissolves in alcohol and in ether . 
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Cuminic Alcohol. 

C 20 H 14 0 2 = C^H^lPO 2 . 


Kraut. Dissertation iiber Derivate des Cuminols und Gymens , Gott. 

1854 ; abstr. Ann. Pharm. 92, 66; J. pr, Ghem . 64, 159 ; Pharm. 

Centr, 1S55, 107; N « Ann. Ghim. Phys. 43, 347. 

Cymylic alcohol. 

Formation . Produced by the action of alcoholic potash on curainol 
at mean temperature, or more rapidly at the boiling heat. 

Preparation. 1 vol. of cuminol is distilled upwards with 2 vols. of 
alcoholic potash for an hour; a large quantity of water is then added, 
and the whole is distilled, as long as oil-drops float on the distillate. 
A mixture of cuminic alcohol and cymene then passes over together with 
alcohol and water. This is collected, shaken up with very dilute solution 
of alkaline bisulphite in order co remove any undeeomposed cuminol that 
may bo present, then washed with water, dried over chloride of calcium, 
and distilled alone. The cymene which lirst passes over is collected apart, 
and thus separated from the cuminic alcohol which distils between 240° 
and 250°. The product is purified by several fractional distillations, the 
first portion of the distillate being rejected. 

Properties. Colourless oil, having a feeble and pleasant aromatic 
odour and a burning taste. Boils at 243°. Taking into account the correction 
necessary for the temperature of the column of mercury, it must boil at a higher tern, 
pemture, probably at 270°. (H. Kopp. Ann. Pharm. 96, 23.) 

Permanent in the air. Neutral. 


Kraut. 

mean. 


20 C . 

. 120 . 

... 80-00 ... 

.?... 79*58 

14 H. 

.... 14 . 

... 9-33 ... 

. 9*36 

2 0. 

.... 16 .. 

... 10*67 .... 

. 11*00 

C i0 H w O 2 .... 

. 150 . 

... 100-00 ... 

. 100*00 


Decompositions. 1. Cuminic alcohol is converted by nitric acid into 
cuminic acid. — 2. When cuminic alcohol is mixed with strong sulphuric 
acid , heat is developed and a brown resin is formed, which is brittle at 
ordinary temperatures but becomes semi-fluid in boiling water; no con¬ 
jugated sulphuric acid is produced. — 3. It dissolves potassium with 
evolution of hydrogen, and on the application of heat is converted into a 
yellow granular mass, -which is decomposed by water into hydrate of 
potash and cuminic alcohol. — 4. Boiled continuously for 10 or 12 hours 
with 5 or 6 vols. of alcoholic potash, it is almost conrpletely converted 
into cymene and cuminate of potash : 

3 (C 2u H 14 0-) + KO,HO = CmV'KO + 2 C £0 H 14 + 4 HO. 


5. Heated with chloride of benzoyl to 80°, it evolves a large quantity 
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of hydrochloric acid, and loaves a brown residue becoming buttery on 
cooling, probably benzoate of cumyl. 

Combinations. Cuminic alcohol is insoluble in water. It does not 
unite with the alkaline bisulphites. It mixes with alcohol and ether in 
all proportions. 


Cuminol. 

(PEW = C*°H ia ,0 2 . 


Gerhardt & Cahours. (1841.) IF. Ann. Chim. Flays. 3, 63 ; J. pr. 

Chem. 23, 321 3 Ann. Fharm. 38, 67 : N. Br. Arch . 27, 155. 
Cahours. IF. Ann, Chim. Fhys. 23, 345 3 J. pr. Chem. 45, 143; abstr. 

Ann. Fharm. 70 , 44. 

Bertagnini. Ann. Fharm. 85, 275. 

CniozzA. N. Ann. Chim. Fhys. 3.9, 216. 

Kraut. Dissert, uber Cuminol und Cymen , Gbtfc. 1854 3 abstr. Ann. 
Fharm. 92, 66 3 J". pr. Chem. 64, 159 3 W* Ann. Chim. Fhys. 43, 
347. 

Sieveking. Dissert, uber Cuminol mid Cymen, Gott. 1857 3 abstr. Ann . 

Fharm. 106, 257 3 J. pr. Chem. 74, 505. 

J. Trapp. Fetersb. Acad. Bull. 16, 298 3 J\ pr. Chem. 74, 428 3 Ann. 
Fharm. 108, 386. 

Ouminie aldehyde, Hydride of cumyl. 

Sources. Occurs together with cymene in Roman oil of cumin, the 
volatile oil of Giminum cyminum. (Gcrhardt <& Cahours.) It exists 
ready formed in the seeds, and may be extracted by absolute alcohol, 
and, precipitated with water, after evaporation. (Gcrhardt & Cahours.) 
Roman cumin seeds, distilled four times with water, yield 3*27 p. c. oil. 
(Noad, Ann. Fharm. 63, 286), 2-8 p. c. (Zeller, JF, Jahrb. Fharm. 1854, 
1 , 225.) The oil is bright golden-yellow, of sp. gr. 0*975, very mobile, 
and Inis a sharp, aromatic, and slightly bitter taste. (Bley, A 7 . Tr . 19, 
1 , 3 .) Roman cumin oil is coloured pale yellow by a small quantity of 
rosin, formed by the action of the air on cuminol 3 hence its colour 
gradually deepens. It becomes acid on exposure to the air. It begins 
to boil at 170 ,, ; and the portion passing over at 175° contains 88*27 p. c. 
0 , 10*83 p. c. H, and 0*88 p. c, O 3 the portions which come over after¬ 
wards up to 230°, aro progressively richer in oxygen, till at 255° an oil 
'passes over containing 85*88 p. c. C, 10*46 p. 0. H, and 3*66 p. c. O. 
(Gcrhardt & Cahours.) Roman cumin oil is rosinisod by fuming nitric 
acid, and when treated with sulphuric acid, becomes viscid dark brownish 
red, and then milky on addition of water, owing to the deposition of 
resin. It turns greenish yellow with bromine, without undergoing 
further change, and dissolves iodine with brownish red colour, without 
evolving heat or detonating. It forms a liniment with caustic potash, 
also with ammonia. It dissolves abundantly (?) in water, and readily 
in alcohol and in ether. (Bley.) 

Cuminol occurs also in the volatile oil of the seeds of the water- 
hemlock (Cieuta rlrosa.) (J. Trapp.) Ten pounds of the seeds of this 
plant gave by distillation with water 2 oz. of a colourless, limpid oil, 
lighter than water, and possessing the odour and taste of Roman cumin 
seeds. When this oil is shaken with concentrated aqueous bisulphite of 
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soda, it becomes milky and solidifies in 12 hours in a white crystalline 
mass of bisulphite of soda and cuminol to which cymene still adheres. 
The cymene is removed by pressing the product between blotting paper 
(whereby the oil is absorbed, and may be afterwards separated by distil¬ 
lation), and the mass is completely purified by recrystallisation from 
weak alcohol. (T. Trapp.) 

Preparation. From Roman Cumin oil. 1. The oil is distilled in ail 
oil-bath till the temperature has reached 200°, when all the cymene 
passes over together with a large quantity of cuminol; after prolonged 
heating, the residue consists of pure cuminol. This is distilled in a 
stream of carbonic acid, and preserved out of contact with the air. 
(Gerhardt & Cahours.) — 2. By submitting Roman cumin oil to repeated 
fractional distillation, it is divided into two parts, one boiling below 190° 
and containing almost all the cymene ; the other boiling above 190°, and 
containing cuminol together with small quantities of cymene and cuminic 
acid. When 1 vol. of the latter is shaken up with 2 or 3 vols. con¬ 
centrated aqueous bisulphite of soda, it forms a granular crystalline 
mass, which, after standing for 24 hours, during which time it becomes 
quite hard, is collected and pressed between blotting paper frequently 
renewed, and distilled with water and an alkalino carbonate or caustic 
alkali; pure cuminol then passes over with the vapour of water. 

The cymene which has passed over below 19Q J contains a little more 
cuminol, which may he separated by shaking the liquid with dilute 
bisulphite of soda, removing the precipitate, and distilling the solution 
with aqueous carbonate of potash. (Bertagnini, Kraut.) — If the com¬ 
pound of cuminol with bisulphite of soda be decomposed with dilute 
sulphuric acid and submitted to distillation, an oil no longer capable of 
combining with bisulphite of soda, remains in the residue; it is therefore 
better to rectify alone the cuminol separated by sulphuric acid from the 
compound with bisulphite of soda. (Sieveking.) 

Properties . Colourless or yellowish oil. Boils at 220°, without 
decomposition, if air he excluded (Gerhardt & Cahours); from platinum, 
at 229*4 5 or, taking into account the correction necessary for the mercury column 
of the thermometer, at 236*6°, under 748 mm. pressure. Sp. gr. = 0*9727, 
at 13*4i 0 , = 0*9S32 at 0°. (H. Kopp, Ann. Pharm. 94, 317.) Vapour- 

density = 5*24, but at the high temperature required for the determina¬ 
tion the cuminol decomposes slightly. (Gerhardt & Cahours.) It has a 
strong smell of cumin, and a sharp, burning taste. (Gerhardt & Cahours.) 

Gerhardt & Cahours* 

Dried over chloride of calcium. mean. 

20 C . 120 .... 81-OS . 80*89 

12 H. 12 .... 8*11 8*45 

2 0. 16 .... 10*81 . 10*66 

C 20 H 12 O 2 . 148 .... 100*00 100*00 


Vols. Vapour-density. 

C-vapour . 20 8*3200 

Ii-gas . 12 0*8316 

O-gas. 1 1*1093 

Cuminol-vapour . 2 10*2609 

1 .. 5*13045 
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Decompositions. 1. Oxidises at mean temperature in the air, 
especially in moist air. It becomes rosinised and acid by distillation in 
vessels containing air. (Gerhardt &> Cahours.) — 2. It is very slowly 
decomposed by water at mean temperature, without evolution of 
hydrogen, into cnminic acid and an oil richer in hydrogen (probably 
cuminic alcohol, Kr.). (Gerhardt & Caliours.) — 3. If fuming nitric acid 
be gradually dropped upon eumiuol, avoiding all elevation of temperature, 
till the brown colour of the mixture just disappears, the liquid on 
standing deposits white crystals of cuminic acid. If heat bo applied, a 
large quantity of resin and nitrocuminic acid are obtained, even if dilute 
nitric acid be employed. (Gerhardt & Caliours.) — 4. Sulphuric acid 
dissolves cuminol, if the liquid be kept cool, with dark red colour; on 
adding water, a brown tar is precipitated. (Gerhardt & Caliours.) — 
5. It is converted by moist bromine or chlorine, in diffuse daylight, into 
bromo- or chloro-cuminol. In the sun, chlorine is taken up more freely, 
probably because several atoms of hydrogen are replaced by chlorine. 
(Gerhardt & Cahours.) — G. Cuminol, evaporated with hydrochloric acid , 
leaves a mixture of resin and cuminic acid. (Gerhardt & Cahours.) — 
7. By pentachloride of phosphorus it is converted into chlorocuminol. 
(Cahours.) — 8. Dry gaseous ammonia converts it, after a while, into a product 
analogous to hydrobenzamide. (Gerhardt Sc Cahours.) Sieveking was unable to 
obtain this product. Even on prolonged contact with aqueous ammonia, it does 
not form crystals, but only a yellow mass, which cannot be obtained in crystals, even 
after solution in ether and evaporation. (Sieveking.) Sieveking once obtained 
crystals by passing ammonia into alcoholic cuminol, but the quantity Was too small for 
analysis. — 9. Its alcoholic solution is converted bjr sulphide of ammonium 
into thiocumol, C 20 H I2 S 2 . (Cahours, Oompt. rend. 25, 459.) — 10. Potas¬ 
sium acts but slightly in the cold on cuminol, becoming dull but not 
evolving any gas-bubbles. On gently warming the tube, a violent action 
ensues, hydrogen is evolved in large quantity, and cuminol-potassium 
formed. (Gerhardt & Cahours.)—11. When cuminol is dropped on 
fused hydrate of potash , each drop as it comes in contact with the potash, 
turns first red, then white, and solidifies, forming eliminate of potash. 
(Gerhardt & Cahours.) 

O»U«0* + KOJI.O UPU'iKO' -f 2 H. 

When a piece of hydrate of potash is covered with cuminol and a 
gentle heat applied, it becomes covered with a gelatinous caul ifio word ike 
mass (without evolution of hydrogen), which, on being separated from 
the potassium and pressed between paper, deposits, in contact with water, 
cuminol (cuminic alcohol, according to Kraut), while eliminate of potash 
remains in solution. (Gerhardt & Cahours.) It is decomposed by 
aqueous potash (Gerhardt Cahours), and more rapidly by alcoholic 
potash (Kraut), without evolution of hydrogen, into eliminate of potash 
and an oil (Gerhardt & Cahours); into cuminic alcohol. (Kraut) 

2 C 20 H ] “O- + KO,HO - C3»H M 03 + 

Decomposition with evolution of hydrogen also takes place when cuminol 
is acted upon by fused potash not too strongly heated. (Gerhardt & 
Cahours.) —■ In this reaction, cymeno is liberated, the cuminol being first 
decomposed into eliminate of potash and cuminic alcohol, and the latter 

further decomposed into eliminate of potash and cymone. (Kraut.)_ 

12. By a mixture of bichromate of potash and sulphuric acid, it is con¬ 
verted into cuminic acid (Gerhardt <V» Cahours); if the action he prolonged, 
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insolinic acid is formed (xiii, SIS). (Hofmann, Ann. Pharm. 97, 207.) 
By heating Roman cumin oil with chromate of potash and sulphuric acid, Persoz 
obtained cyminic and cumino-cyminic acids, the first being identical with cuminic acid, 
the second with insolinic acid. ( Compt . rend. 13, 431.) — 13. By the action of 
cyanide of potassium on cuminol, Gerhardt & Cahours once obtained a product analogous 
to benzoin, which, however they were unable to produce again.— 14. Heated With 
chloride of cumyl, it forms cumyl. (Cliiozza.) 

Combinations. With Potassium. Cumiinol-potassium. When cuminol 
is carefully heated with a slight excess of potassium, a violent reaction, 
accompanied by abundant evolution of hydrogen, takes place, and the 
whole of the cuminol is converted into gelatinous cuminol-potassium. 
(Gerhardt & Cahours.) Cbiozza heats cuminol with potassium in a 
covered platinum crucible, presses the product between blotting paper, 
and places it in vacuo over su^huric acid, which absorbs with avidity 
the adhering cuminol. — According to Gerhardt & Cahours, it is also 
produced by the action of fragments of caustic potash on cuminol at 
ordinary temperatures (p. 146). 

It is decomposed by water into cuminol and hydrate of potash, and 
rapidly converted by moist air into eliminate of potash. (Gerhardt & 
Cahours.) With chloride of cumyl, it forms chloride of potassium and 
cumyl • with chloride of benzoyl a similar product, which is rapidly 
converted by aqueous potash into cumyl. (Cbiozza.) 

With Bisulphite of Ammonia. When Roman cumin oil (mixture of 
cymene and cuminol) is mixed and shaken up with aqueous bisulphite of 
ammonia of 29° B., it forms almost immediately a crystalline mass, 
which, when separated from the mother*liquid and dissolved in boiling 
alcohol, deposits after a time beautiful groups of needles. (Bertagnini.) 
If the compound is kept in a sealed glass tube in the dark, it remains 
unchanged for several months, and then turns yellowish, probably from 
spontaneous decomposition. (Bertagnini.) 

With Bisulphite of Potash. When Roman cumin oil is gently warme 
with aqueous bisulphite of potash of between 28° and 30° B., a large part 
of it dissolves, and is deposited on cooling in brilliant lamina 1 of the com¬ 
pound of bisulphite of potash and cuminol. The undissolved portion 
yields all its cuminol when shaken up with fresh quantities of bisulphite 
of potash, so that only cymene remains. (Bertagnini.) 

The compound is decomposed by water. Heated in a test tube, it 
evolves sulphurous acid and cuminol. It dissolves in water containing a 
small quantity of a bisulphite, without decomposition, even when heat is 
applied. It is insoluble in concentrated solutions of the alkaline bisul¬ 
phites. (Bertagnini.) 

With Bisulphite of Soda. Roman cumin oil, shaken up with aqueous 
bisulphite of soda of 27° B., forms a buttery mass, becoming hard in the 
course of a few hours. This is separated from the mother-liquid, and 
dissolved in very dilute boiling alcohol; whereupon it crystallises from 
the solution on cooling, in needles which may be purified by recrystal¬ 
lisation from dilute alcohol. (Bertagnini.) 

Brilliant, white, inodorous needles (bulky, nacreous scales: Trapp), 
which turn yellow on prolonged exposure to the air (Bertagnini) ; they 
effloresce in the air. (Trapp.) When heated, it evolves sulphurous acid 
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and cuminol, and leaves sulphite of soda and charcoal (Rertagnini.) 
It is decomposed by boiling water, depositing a white powder, and 
forming a turbid milky liquid. (Trapp.) 

It is decomposed by (aqueous?) ammonia; after prolonged contact, a 
thick oil is precipitated, probably resembling the oil produced from 
cuminol by ammonia. (Siovcking.) Insoluble in cold water. (Trapp.) 
Dissolves in water containing a small quantity of a sulphite, especially 
with the aid of heat. The solution is decomposed by heating with bases 
or acids. It is decomposed by iodine or bromine, with formation of 
sulphuric acid and separation of cuminol; an excess of bromine forms a 
crystalline, easily fusible substance, which combines with bisulphites and 
is probably bromide of cumyl (bromocuminol ?). (Bcrtagnini.) 

It does not dissolve in concentrated solutions of the sulphites, or 
(slightly, Trapp) in cold alcohol or in ether. (Bertagnini.) 


NaO . 

.. 31 

.... 11*48 

Bertagnini. 

mean. 

. 11*81 

20 C . 

.. 120 

.... 44*44 

. 44*71 

15 II . 

.. 15 

5*55 


2 S . 

.. 32 

.... 11*85 


10 O . 

.. 80 

.... 26*08 


C‘-° 11 12 O 2 , N a 0,2 S 0“ + 3Aq. 

... 278 

.... 100*00 


Cuminol prepared from the seeds of the water-hemlock 

contains 8*07 p. 


(calculation = 8*52 p. c.). (Trapp.) 


Cuminic Acid. 

C 20 H I2 0‘ = C M H» 0* 

Grrtiardt & Caiiours (1841). JP. Ann. CMm. Phys. 1, 70; J. pr. 

Chem. 28, 320 ; Ann. PIiarm. 38, 76. 

Pimsoz. Gompt. rami. 13, 431 ; J. pr. Chem. 25, 55 ; Ann. Pharm . 44, 
311. 

Ghriiardt. Compt. chim . 1, 75 ; JV. Ann. Chim. Phys. 37, 404; Ann, 
Pharm. 87, 77. 

Caiiours. Compt. rend , 24, 554 ; N. Ami. Chim. Phys. 25, 36 ; Ann. 
Pharm, GO, 243; N. Ann. Chim. Phys. 23, 347; J. pr. Chem. 45, 
144; abstr. Ann. Pharm. 70, 45; N. Ann. CMm. Phys. 52, 201. 

Fr. Field. Ann. Phai'm. G5, 51; Mem. Chem. Boc. 3, 408; J. pr. Chem. 
44, 136. 

A. W. Hofmann. Ann. Pharm. 74, 344; further, 97, 107. 

Ciiiozza. N. Ann. Chim. Phys. 39, 219. 

Kraut. Dissert, iiber Cuminol und Cymen, Gott, 1854 ; Ann. Pharm. 
98, 366 ; JST. Br. Arch. 96, 274. 

Acide cuminique.—Acide cyminique (Persoz), Cumimaurc. Discovered by 
Gerhardt & Cahours. The acid observed by Chevalier (x, 109) in Roman cumin oil 
which had become acid by exposure to the air was, doubtless, cuminic and not succinic 
acid. (Kr.) 

Formation. Produced by the oxidation of cuminol by air, moist 
bromine or chlorine, nitric acid or chromic acid; with evolution of 












CUMINIC ACID. 


MO 

hydrogen, when cuminol is fused with hydrate of potash. (Gerhardt & 
Cahours.) With simultaneous formation of cuminic alcohol (Kraut) : 
hy the action of water, or of aqueous (Gerhardt &> Cahours), or alcoholic 
potash on cuminol. — From cuminic alcohol, hy oxidation with nitric 
acid; by fusing it with hydrate of potash, hydrogen being evolved; by 
boiling it with alcoholic potash, cymene being simultaneously produced. 
(Kraut.) 

Preparation. Hydrate of potash is fused in a retort, into the tubulus 
of which a funnel-tube, drawn out to a fine point, has been fitted, and 
cuminol or Roman cumin oil is gradually dropped into the retort, each 
drop becoming solid and white as it comes in contact with the hydrate 
of potash, while (if Roman cumin oil be used) cymene distils over. When 
all the cumin oil is decomposed, the residue is dissolved in water, and 
any unvolatilised cymene that may be present is removed with a pipette. 
Nitric acid in slight excess is then added, whereby cuminic acid is precipi¬ 
tated in white or yellowish flakes ; these are collected on a filter, washed 
and fused in a dish; the fused mass, which solidifies on cooling, is 
separated from adhering water and distilled per se; and the distillate is 
crystallised from alcohol. — If it is not required to collect the cymene, 
the Roman cumin oil may be dropped on potash fused in a dish, whereby 
the operation may be more rapidly conducted. (Gerhardt & Cahours.) 

When the hydrate of potash is fused in glass retorts, the vessels are 
rapidly corroded; and the use of an open dish occasions much loss from 
the volatilisation of cuminol; it is therefore preferable to decompose 
Roman cumin oil with alcoholic potash, so that the cuminic alcohol at first 
formed may be completely decomposed into cuminic acid and cymene 
(Kr.) — Persoz heats Roman cumin oil with a mixture of 5 pts. bichro¬ 
mate of potash, 11 pts. oil of vitriol, and 40 pts. water, whereby a 
distillate containing acetic acid and a mixture of cuminic and insolinic 
acids is obtained (xiii, 319), and is separated by alcohol, in which inso- 
linic acid is insoluble. 


Properties. Beautiful, white, tabular prisms.. (Gerhardt & Cahours.) 
(Rhombic, according to Persoz.) Melts at 115°. (Persoz, Gerhardt.) 
In the earlier investigations of Gerhardt and Calionrs, its melting point was found 
to be 92°; but this acid contained cymene. (Gerhardt, Compt. rend. 20, 1443.) 
— It floats on boiling water as a colourless oil, which solidifies on cooling. 
Boils above 250°, hut volatilises with the vapour of water. Sublimes 
readily without decomposition in beautiful long needles. The vapour 
has an acid suffocating smell. Tastes strongly acid (it is tasteless, 
Persoz), and has a faint odour of bugs. (Gerhardt & Cahours.) 


Crystals. 


20 C . 120 

12 H . 12 

4 O . 32 


Gerhardt & 
Cahours. 
mean . 

73*17 ........ 73-12 

7*32 ........ 7-53 .. 

19*51 . 19-35 .. 


Hofmann. Gerhardt. 


^2-66 .... 72-91 
7*37 .... 7-38 

19*97 .... 19*71 


C 20 H 12 O 4 . 164 .... 100-00 . 100-00 .... 100*00 .... 100-00 


Hofmann analysed cuminic acid which had passed unchanged through the system 
into the urine; Gerhardt the acid obtained from aceto-cuminic anhydride. It is 
isomeric with eugenic acid. 
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Decompositions. 1. Cuminic acid is converted by boiling fuming 
nitric acid (and by cold nitrosulphuric acid: Kraut) into nitrocuminic 
a,oid ; by heated nitrosulphuric acid, into binitrocuminic acid. (Cahours.) 
— 2. By pentachloride of phosphorus, into chloride of cumyl. (Cahours.) 
Its soda-salt mixed with tcrchlorido of phosphorus forms chloride 
of cumyl and phosphite of soda. (Gorhardt.) Chlorophosphoric add 
converts cuminate of soda into cuminic anhydride. (Gorhardt.) — 
4. By boiling with bichromate, of potash and sulphuric acid , it is con¬ 
verted into insolinie acid. (Hofmann.) — 5. By dry distillation with 
excess of caustic baryta , it is decomposed into carbonate of baryta and 
cymene. (Gorhardt & Cahours.) — 6. It passes through the system 
unchanged into the urine. (Hofmann.) — 7. The potasli-salt heated 
with bromide of cyanogen yields cumonitrile and bromide of potassium. 
(Cahours.)—8. The soda-salt heated with chloride of acetyl , benzoyl , or 
cumyl , forms the corresponding conjugated anhydride. (Gorhardt.) 

Combinations. The acid is scarcely soluble in cold water, slightly in 
boiling water, from which it is deposited on cooling. (Gorhardt & 
Cahours; Persoz.) — It is more soluble in acidulated water, hence it 
must not be precipitated with too much nitric acid. (Gorhardt and 
Cahours.) 

Dissolves in strong sulphuric acid without coloration. If the acid has 
not been purified by sublimation and then by crystallisation from alcohol, 
it still contains an oil, and turns red with sulphuric acid. (Gorhardt 
& Cahours.) 

Cuminic acid forms salts with bases : Cuminates. They resemble the 
benzoates. (Persoz.) — It decomposes the alkaline carbonates. (Ger¬ 
hardt & Cahours.) 

Cuminate of Ammonia. Friable tufts, becoming dull in the air, 
probably from loss of ammonia. (Gorhardt & Cahours.) It is decom¬ 
posed by heat, partly into cuminic acid and ammonia, partly into cumin- 
amido and cumonitrilo. Heated in a scaled tube, or heated almost to 
fusion for a long time in a retort, it is for the most part principally 
convortod into cuminamido, and when rapidly distilled, into cumonitrile. 
(Field.) 

Cuminate of Fdash. Ill-defined, deliquescent crystals. (Gorhardt 
& Cahours.) 

Cuminate of Baryta. Carbonate of baryta is decomposed by cuminic 
acid. The concentrated solution, filtered hot, deposits immediately.on 
cooling, nacreous scales, each of which at the moment of its formation 
exhibits the prismatic colours. Tastes very hitter; dissolves readily in 
alcohol and in ether, (Gerhardt & Cahours.) 



Dried at 100°. 


Gerhardt & Cahours. 

13a . 

. 68*6 .... 

29*61 

. 29*88 

20 C . 

. 120 

51*82 

. 51*41 

11 H . 

. 11 

4*75 

. 4*81 

4 0 . 

. 32 

13*82 

. 13*90 

C ai H“BaO'. 

. 231*0 .... 

100*00 

. 100*00 


Cuminate of Copper. Greenish powder, becoming stongly electric 
by pressure. Remains unchanged at 250°. Melts at 2G0 U , and swells 
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up slightly, without volatilising. The residue contains a small quantity 
of metallic copper, cuminic acid, cuprous cuminate, and a copper- 
salt, which, when decomposed by acids, deposits a semi-fluid oil. 
(Chiozza.) By dry distillation, it yields cuminic acid and cyinene. 
(Kraut.) 

Cuminate of Silver. Nitrate of silver gives with eliminate of ammonia 
a white curdy precipitate which rapidly blackens in the light. Subjected 
to dry distillation, it yields carbonic acid and cuminic acid (part of 
which is decomposed into carbonic acid and cyinene), and leaves a 
residue of charcoal and carbide of silver, the latter remaining unchanged 
even when the salt is ignited in the air. 


Ag . 

Dried at 100°. 
. 108*1 .... 

39-87 

Gerhardt & Caliours. 
mean . 

. 40*06 

20 C. 

. 120-0 .... 

44-22 

. 44-19 

11 H . 

. 11*0 .... 

4*05 

. 4*11 

40 . 

. 32*0 .... 

11-86 

. 11-64 

C 20 H u AgO 4 

. 271-0 .... 

100-00 

. 100-00 


When prepared with cuminic acid obtained by acting on cuminic alcohol with 
nitric acid, it contains 39*69 p. c. Ag. (Kraut.) 

Cuminic acid is readily soluble in alcohol and ether , and crystallises 
from the solutions by evaporation. (Gerhardt & Caliours, Persoz.) 
It dissolves in warm glacial acetic acid in all proportions, and crystallises 
therefrom on cooling. (Persoz.) 


Oxycuminic Acid. 

C 20 H 12 O 6 = C 20 H 12 ,0° 'l 

Cahours. N. Ann . Chim. Phys . 53, 338 ; Ann. Phami . 103, 20. 

Acute Qxycuminique. 

Formation and Preparation. Amidocuminic acid is dissolved in 
excess of moderately concentrated nitric acid, and nitric oxide is passed 
through the solution ; whereupon nitrogen gas is evolved, and, after pro¬ 
longed action, oxycuminic acid is obtained. 

Properties. Small, yellowish brown prisms. 


20 C . .120 

12 H. 12 

6 O. 48 

C 20 H 12 O G . 180 


Cahoui's. 

66*66 . 66*38 

6*66 .6*81 

26-68 . 27*01 

100-00 . 100*00 


It bears the same relation to cuminic acid as glycolic (xii, 508) to acetic acid. 
Dissolves sparingly in cold, readily in boiling loatcr. 
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Combines with salifiable bases, forming compounds some of wlxic 
crystallise well. 

Qxyeliminate of Silver. Yields on ignition 37*41 p. c. Ag, corre¬ 
sponding to the formula C 20 AgH i:i O 6 , which requires 37*63 p. c. Ag. 
Oxycuminic acid is more readily soluble in alcohol than in water. 


Chloroeumol. 

C 20 H 12 C1 2 = C 20 H 12 ,C1 2 . 


Oaiiours. (1848.) N . Ann. Chim. Phys. 23, 345 ; J. pr. Ohem. 45, 

143 ; abstr. Ann. Pharm. 70, 44. 

J< P. Sieveking. Dissert, iiber Cuminol und Gy men, Gbtt. 1857 j abstr. 

Ann . Pharm. 106, 25S ; J. pr. Chem. 74, 505. 

J. Tuttsctteff. Petersb. Acad . Dull. No. 392 * J. pr. Chem. 75, 370 ; 

abstr. Pep. Chim. pure. 1, 268. 

Chlorocuminol. 

Formation and Preparation. Pentacliloride of phosphorus reacts 
violently and rapidly on cuniinol; the mixture becomes hot, and yields 
by distillation oxycliloride of phosphorus boiling at 111°, and c’hloro- 
cumol, leaving but a small residue. The portion distilling between 
250° and 265° is collected apart, washed with water and dilute potash 
till all traces of oxychloride of phosphorus have been destroyed j then 
again with water ; afterwards dried over chloride of calcium and rectified. 
(Cahours.) In the action of pcntachloride of phosphorus on cuminol, charcoal is 
deposited. (TiittschefF.) If the product obtained from equal numbers of atoms of 
pcntachloride of phosphorus and cuminol be heated to 150°, after the oxychloride of 
phosphorus has distilled over, it blackens, evolves large quantities of hydrochloric acid, 
and on being further heated to 250° or 2G0°, yields scarcely any chlorocumol. It is 
therefore preferable to place 5 pts. pcntachloride of phosphorus in a tubulated retort, 
into the tulmlus of which a glass tube is fitted by means of a perforated cork, and to 
connect with this a dropping burette, by which 2 pts. cuminol may be introduced by 
small portions. After the action has ceased, the whole is heated to 150°, or till almost 
all the oxychloride of phosphorus lias passed over, and the residue is mixed with water; 
whereupon the chlorocumol is deposited at the bottom of the vessel. This is collected, 
carefully separated from adhering water, and distilled by itself. The portion distilling 
between 250° and 200°, amounting to *;ths of the cuminol employed, is collected apart. 
(Sieveking.) 


Properties. Limpid liquid, heavier than water. (Cahours.) Boils 
between 255° and 260° (Cahours) at 255°, with slight decomposition, 
evolving hydrochloric acid and depositing charcoal. (TiittschefF.) It 
smells like chloride of benzoyl (Cahours); penetrating, and not disagree¬ 
able. (Sieveking.) 


Cahours. 

mean . 


20 

C . 

. 120 .. 

.. 59*11 .... 

.... 60*01 

12 

H. 

. 12 .. 

.. 5*91 .... 

.... 6*11 

2 

Cl. 

. 71 .. 

.. 34*98 .... 

.... 34*18 


C :o H ,2 Cl s . 203 .... 100-00 . 100*30 
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Decompositions . 1. Heated with alcoholic ammonia in a sealed tube, 

it forms chloride of ammonium and a thick yellow oil. (Sieveking.) — 
2. It does not appear to be decomposed by aqueous potash . (Cahours.) 
— 3. With hydrosulphate of potassium, it yields chloride of potassium, 
and a viscid product of repulsive odour. (Cahours.) — The alcoholic 
solution, treated for some time with sulphide of ammonium, yields a dark 
red resin soluble in ether. (Sieveking.) — 4. By freshly precipitated 
oxide of silver it is converted into euminol. (Tiittscheff.)— 5. When 
2 At. ethylate of soda are heated with 1 At. chlorocumol, chloride of 
sodium and a red liquid are obtained. When this product is distilled, 
first alcohol, and then, between 170° and 238°, an oil passes over, which 
behaves with alkaline bisulphites like euminol. (Sieveking.) —6. With 
acetate of silver, it forms acetate of cumo-glycol (Sieveking); with benzoate 
of silver, benzoate of cumoglycol. (Tiittscheff.) 

Insoluble in water . (Cahours.) Readily soluble in alcohol and in 
ether. (Cahours.) 


Conjugated compounds of the Primary Nucleus, C 20 H 12 . 


Acetate of Cumoglycol, 

C 28 H 18 0 8 = 2C i H 3 O 3 ,C 20 H 12 O 2 . 


J. P. Sieveking. (1857.) Dissert, uber Cuminol und Cymen, Gott, 

1857; Ann. Pharm . 106, 258 ; J.pr . Chem . 74, 505. 

Acetate of Cumylene. Essigsdure Cumol-ather. 

Preparation. Chlorocumol is mixed with excess of acetate of silver, 
and the reaction, which immediately ensues, is finally aided by a gentle 
heat. The product is treated with ether; the solution evaporated ; and 
the residue washed with aqueous carbonate of soda, and crystallised 
from ether, whereby yellowish crystals, contaminated with an oil, are 
obtained. 

Prop)erties. Colourless crystals, resembling the swallow-tail crystals 
of gypsum. Melts at a moderate heat, and diffuses a powerful odour of 
acetic acid and cuminol. 


Sieveking. 

mean. 


28 C . 

.. 168 

... 07*2 ... 

. 70*7 

18 H. 

.. 18 . 

... 7*2 ... 

. 7*5 

8 0 . 

.. 64 . 

... 25*6 ... 

. 21*8 

2C 4 H 3 O 3 ,C !0 H 12 O 2 .. 

250 . 

... 100*0 ... 

. 100*0 


It gave too much carbon in the analysis, owing to the presence of an oil. 
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Benzoate of Cumoglycol. 

C 18 IP 3 0 B = 2C 11 IP0 r, ,C M H 12 0 !! . 


.T. TiiTTSCHMFF. Pekrsb. A cat/. Ball. No. 392 ; J. pr. Ghent. 75, 370. 

Bibenzoafe of Cumol; Benzoate of Cttmylene. 

Formation and Preparation . Seven pts. clilorocumol are mixed in a 
porcelain dish, with 16* pts. benzoate of silver; the mass thereby formed 
is treated with ether, winch leaves the chloride of silver undissolved ; 
and the resulting solution of benzoate of cumoglycol is left to evaporate 
spontaneously, whereupon a brownish yellow oil, solidifying in crystals 
in a few days, is deposited. This is pressed between paper, washed with 
aqueous ammonia, and recrystallised alternately from ether-alcohol and 
absolute alcohol. 

Properties. Brilliant, colourless needles, melting at 88°, and solidify¬ 
ing in crystals on cooling. 

Tuttselieff. 



Needles. 


mean . 

48 C . 

. 288 .... 

. 77-01 .. 

. 76*94 

22 IX. 

. 22 .... 

, 5-88 .... 

. 5-93 

8 0 .. 

. 64 .... 

. 17-11 ... 

. 17*13 

2C’ l H 5 0 :l ,C a, U 12 0 2 .. 

. 374 .... 

, 100-00 ... 

. 100-00 


Decompositions . It cannot be volatilised without decomposition. — 
2. It is dissolved by cold sulphuric acid with dark redcolour; the 
solution blackens by boiling. — 3. It is not attacked by boiling nitric 
acid . — 4. It is not affected by ammonia or by concentrated baryta-water. 
— 5. Distilled with caustic 2 ^tash } it yields benzoate of potash and 
cuminoL 

Dissolves in alcohol , especially in warm strong alcohol, and is precipi¬ 
tated by water. Dissolves readily in ether } acetone , and chloroform . 


Cumyl. 

CT-PO 4 = C 20 H U ( C“H n 0 a )0 2 . 


Cuiozza. (1852.) Gompt. refid. 35, 225; Ann. Pharm. 84, 102;./. pr. 

Ghem. 57, 178 ; in detail, N. Ann. Ghim. Phys. 39, 216. 

Curnyle. 

Formation . 1 . By heating euminol with chloride of cumyl. The 

reaction takes place only at a high temperature, at which the hydro¬ 
chloric acid evolved further decomposes the cumyl and turns it brown.— 
2. Cuminol-potassium is heated with chloride of cumyl. — 3. Cuminol- 
potassium is acted upon by chloride of benzoyl, whereby an uncrystal- 
lisable oil is formed, which, when heated with aqueous potash, yields 
cumyl together with other products. 
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Preparation. To freshly prepared cuminol-potassium (p. 147), an 
equivalent quantity of chloride of cumyl is added ; whereupon the 
mixture liquifies, and when gently heated, becomes pasty, and deposits 
chloride o’f potassium. The excess of chloride of cumyl and any 
cuminic anhydride that may have been formed are removed by washing 
the product with weak potash ; the mixture is shaken with ether, which 
takes up the cumyl; the ethereal stratum is decanted, and dried over 
chloride of calcium ; and the ether is evaporated over the water-bath. 

Properties. Yiscid oil. Cooled to —18° in a freezing-mixture, it 
solidities in a clear, uncrystalline mass. Heavier than water. It has a 
faint odour at ordinary temperatures, and an agreeable odour of geraniums 
when heated. 


Chiozza. 





a. 

b. 




mean. 


40 C . 

. 240 . 

... 81*6 ... 

. 80-55 . 

... 81-5 

22 II . 

. 22 . 

... 7*5 ... 

. 7'97 . 

... 7*8 

4 0 . 

. 32 . 

... 10-9 ... 

. 11-48 . 

... 10*7 

C 40 H 2 -O 4 ... 

. 294 . 

... 100-0 ... 

. 100-00 . 

... 100-0 


a was obtained by method 2, b by method 3. 

Decompositions. 1. Cumyl takes fire with difficulty and burns with a 
smoky flame. — 2. Heated above 300°, it decomposes with ebullition, into 
cuminic acid and other products poorer in oxygen, leaving a residue of 
charcoal. — 3. It is attacked by cold strong sulphuric acid , and on 
heating the mixture, it blackens and gives off sulphurous acid. — 4. Dis¬ 
solves in fuming nitric acid without evolving red vapours, and on addition 
of water, a yellow, neutral, soft resin is deposited, with which flakes of 
cuminic acid mix as the liquid cools. — 5. Gently warmed with fragments 
of caustic potash , it is decomposed into cuminol and cuminate of potash. 
Alcoholic potash exercises the same action. It is likewise attacked by 
aqueous potash, but more slowly, and when boiled with it, is converted 
into an oil containing 81 6 p. c. C & 8*6 p. c. H. 

It is scarcely soluble in cold, readily in boiling alcohol. 


Cuminate of Ethyl. 

C 24 H 16 0 4 = C 4 H 5 O,C 20 H 11 Oh 

Gerhardt & Cahodrs. (1841.) N . Ann. Ghim. Phys. 1, 77. 
Oahours. N. Ann . Chim . Phys. 23, 348. 

Cuminic ether, Ether cuminique , Cuminmester. 

Formation and Preparation. 1. A solution of cuminic acid in abso¬ 
lute alcohol is saturated with gaseous hydrochloric acid; the chloride of 
ethyl and excess of alcohol are expelled by heating the liquid on a water 
hath; the ether is distilled off; and the distillate is washed with carbonate 
of soda and rectified over oxide of lead. (Gerhardt & Cahours.) — 
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2. When chloride of cumyl is added to strong alcohol, the mixture becomes 
hot, and on addition of water, deposits cuminate of ethyl. (Cahours.) 

Properties . Colourless liquid. Lightor than water. Boils at 240°. 
Vapour density = 6**65. It has a very agreeable odour of pippins. 

Gerhardt & Cahours. 
mean. 

24 C . 144 .... 75-00 74*45 

16 II. 16 .... 8-35 8*65 

4 O . 32 .... 16-6*7 16*90 

CMl 5 O,C 20 lI n O a .... 192 .... 100*00 . 100*00 


Vols. Density. 

C-vapour . 24 9*9840 

II-gas . 16 1-1088 

O-gas . 2 2*2186 


Ether-vapour . 2 . 13*3114 

1 . 6*6557 

.Decompositions. The vapour is readily inflammable, and burns with 
a blueish flame. — Heated with potash , it yields alcohol and cuminate of 
potash. (Gerhardt & Cahours.) 

Insoluble in water. Dissolves in every proportion in alcohol and in 
ether. (Gerliardt & Cahours.) 


Acetocuminic Anhydride. 

C 24 H u O r * = C 4 H 3 O 3 ,C 20 H n O 3 . 


Gerhardt. (1852.) Gompt. rend. 34, .904 ; Ann. Pham. 83, 114; in 
detail, JV. Ann. Ohim. Phys. 37, 304 ; Ann. Pharm. 87, 82. 

Ciiminate acctiijue, Acetate ciminiipie, Anhydrous Cuminacetic Acid. 

Obtained in the same way as acotobenzo'ic anhydride (xii, 95), 
from cuminate of soda and chloride of acetyl. 

Properties . Neutral oil having an agreeable odour of Spanish wine. 
Heavier than water. 





Cahours. 

24 C . 

. 144 

.. G9-90 ... 

. 70-14 

14 H . 

. 14 .. 

.. 6-80 ... 

. 6-93 

6 O . 

. 48 .. 

.. 23-30 ... 

. 22-93 


C 4 H 3 O 3 ,C 20 H n O 3 .... 206 .... 100*00 . 100*00 


Decompositio?is. 1 . When moist, it rapidly becomes acid, depositing 
laminae of cnminic acid, and diffusing an odour of acetic acid. — 2. It is 
decomposed by distillation into acetic anhydride and cnminic anhydride. 
— 3. By alkalis it is converted into a mixture of eliminate and acetate. 
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Cumulate of Phenyl, 

C K H 1G 0 4 = C 12 H 6 0 ; C 20 H u 0 3 . 

Williamson & Sorugham. Phil. Mag. 7, 370 ; Chern. Qaz. 1854, 193 ; 

Ann. Pharm. 92, 316 ; J. pr. Ghem. 62, 365 j Pharm. Ceiitr. 1854, 

506 ; JV. Ann. Glum. Phys. 41, 491. 

Kraut. Dissertation, Grott. 1854 j N. Pr. Arch. 96, 272. 

Ouminsaure- Carbolsaure, Cumyl-yhenyl. 

Formation. By the action of chloride of cumyl on phenylate of 
potash. (Williamson & Scrugham.)— By the dry distillation of cumo- 
salicylic acid, or of a mixture of chloride of cumyl and salicylate of 
soda in equal numbers of atoms. (Kraut.) 

Preparation . 16 pts. salicylate of soda are heated with 18J- pts. 

chloride of cumyl in a retort, at first gently, till the mixture has become 
pasty and the odour of chloride of cumyl has disappeared, then more 
strongly, as long as oil continues to pass over. The distillate is heated 
to boiling with dilute aqueous potash, whereupon cuminic and carbolic 
acids dissolve in the potash, and cuminate of phenyl is deposited on 
cooling as a crystalline mass which is purified by washing, freezing, and 
repeated recrystallisation from alcohol. (Kraut.) 

Properties . Long, white needles, melting between 57° and 58°. 
Distils without decomposition. It has an agreeable odour, resembling 
that of benzoate of phenyl, especially when heated. 


32 C . 

.. 192 . 

... 80-00 ... 

Kraut. 

mean. 

. 80-58 

16 H. 

.. 16 . 

... 6-60 ... 

. 6*87 

4 0 . 

.. 32 . 

... 13-40 ... 

. 12-55 

C 12 H 5 0,C 2D H n 0 3 .. 

.. 240 . 

... 100-00 ... 

. 100-00 


Decompositions . 1 . When a mixture of cuminate of ph< 

nitrate of soda is heated with strong sulphuric acid , binitrocuminic acid 
(and probably nitrocuminic acid) is formed. (Kraut.) — 2. It is resolved 
by strong sidphuric acid into cuminic acid and sulpho-carbonic acid. 
(Kraut.) — 3. It is not decomposed by aqueous potash, but alcoholic 
potash decomposes it, yielding cuminate and phenylate of potash. (Kraut.) 

It is insoluble in ivater. Dissolves readily in hot alcohol and in 
ether. 


Benzo-cuminic Anhydride. 

C 34 H lc O c = C U H 5 0 S ,C M H U 0 3 . 

Gerhardt. (1852.) Ann. Pharm. 82, 114; N. Ann. Ghirti. Phys. 37, 
285 ; Ann. Pharm. 87, 79. 

Anhydrous Benzocuminic acid, Cuminate of benzoyl, Benzoate of cumyl , Was* 
serfreie Benzoesciure-Cuminsdure. 

Preparation. 20 pts. dried cuminate of soda are heated in a retort 

with 15 pts. chloride of benzoyl, till the odour has disappeared; after 
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which the whole is allowed to cool. A thick, almost colourless syrup is 
thus obtained, which is warmed with water to dissolve out the chloride of 
sodium ; whereupon the bcnzo-cuminic anhydride collects at the bottom 
of the vessel as an oil. This is “washed first with aqueous carbonate 1 
of soda,, then with water, and after pouring 1 off the water, dissolved 
in ether and gently wanned till the ether and adhering water have 
evaporated. 

Properties. Thick, almost colourless, and inodorous oil. Sp. gr. = 
1*115 at 23°. Heated in open vessels, it appears to volatilise without 
decomposition, and yields very pungent vapours. 

Gerharclt. 

34 C . 204 .... 76*12 75*89 

16 H. 16 .... 5-97 6-18 

6 0 . 48 .... 17-91 17-93 

C n ii 268 .... 160-00 100*00 

Decompositions. 1. When kept moist, it turns acid. 2. It cannot he 
distilled without decomposition, but yields an acid, buttory distillate 
solidifying in tho neck of the retort. 3, Ammonia converts it into 
benzamide, or benzoate of ammonia, and cumin amide. 4. By alkalis it 
is converted into a mixture of benzoate and eliminate. 


Cumosalicyl. 

C M H lc O® = C l6 H 6 O 3 ,C 20 H n O 3 . 


Cahoitiis. Compt. rend. 44, 1252 ; Ann. Pharm. 104,109 ; in detail, 

A. Ann. Chim , Phys. 52, 197; Awl Pharm. 108, 317. 

VmuosuUcylc. 

Formation and Preparation. Chloride of cumyl does not act in tho 
cold on salicylous acid ; but on applying heat, abundance of hydrochloric 
acid is evolved, and solid cumosalicyl is formed, which is purified by 
pressing between blotting paper, washing with warm aqueous potash and 
boiling water, and repeated recrystallisation from strong alcohol. 

Properties , Brilliant, colourless, friable prisms, melting at a gentle 
heat to a clear oil, and solidifying on cooling. 


34 C . 

.... 204 . 

... 76-1 ... 

Calioim 
. 75-79 

3 G II . 

.... 16 . 

... 5-9 ... 

. 5-97 

6 O . 

.... 48 . 

... 18*0 ... 

. 18-24 

C^lUO-hC^TPO 3 .... 

.... 268 .. 

... 100-0 ... 

. 100*00 


It is attacked by chlorine , bromine , and famine/ nitric acid , giving rise 
to crystallisable products. It is not attacked by solid caustic potash or 
by aqueous potash, either in the cold or when heated. 

Insoluble in cold, slightly soluble in boiling water. 

Dissolves in alcohol, especially in warm alcohol. Dissolves readily in 
ether . 
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Cuminate of Methyl-salicyl. 

C 36 H 18 O s = C 2 H 3 0,C :o H n 0 3 ,C l4 H 4 0 4 . 

Gerhardt. (1854.) Compt. rend. 38, 82; Ann. Pharm. 89, 8G2; Ghem . 

Gentr. 1854, 131; Traite, 3, 327. 

Cuminsaare Methylsalicylsaure. 

When chloride of cumyl is heated with salicylate of methyl, a viscid 
oil is obtained, which crystallises when mixed with ether, and evapo¬ 
rated. 

Properties. Crystallises from alcohol in very brilliant laminae, and 
from ether, by spontaneous evaporation, in thick, oblique prisms. It is 
deposited from its hot saturated alcoholic solution as an oil which remains 
fluid for a long time. 

Insoluble in ivaiei\ slightly soluble in cold alcohol. Very soluble in 
ether . 


Oenantho-cuminic Anhydride. 

C 34 H 24 0 6 = C^r^C^H^O 3 . 

CniojzzA & Maleiiba. Ann. Pharm. 91, 102; Ghem . Gentr. IS54, 793; 
J. pr. Ghem. 64, 32. 

Cnmyl-ocnanthylal, Anhydrous Oenantho-cuminic acid , Oenanthylate of Cumyl. 

Obtained by the action of chloride of cumyl on oenanthylate of 
potash. 

Colourless oil, smelling feebly of apples and slightly aromatic in the 
cold. Lighter thau water. Heavier than water (Chiozza & Malerba). (Ger¬ 
hardt, Traite, 3, 601.) When heated, it yields vapours which attack the 
organs of respiration. 

Chiozza & Malerba. 


34 C . 

. 201 . 

... 73-91 ... 

. 74-0 

2 l 11 . 

. 24 . 

8-G9 .. 

8-2 

GO . 

. 48 . 

... 17-40 ... 

. 17-8 

c i ‘ , ii 18 o 3 ,c J<, n ,, o 3 ... 

. 270 . 

... 100-00 ... 

. 100-0 


Cuminic Anhydride. 

C^fP-O 6 = C 20 H 1J O 3 ,C 20 H n O 3 . 


Gerhardt. (3 852.) Compt. rend. 34, 904 ; Ann. Pharm. S3-, 134; 
more detailed, ¥. Ann. Ghim. Fhys. 37, 304; Ann. Pharm. 87, 77. 

Anhydrous cuminic acid , Cuminate cuminique. 

Formation. 1. By the action of chloride of cumyl on cuminate of 
soda. — 2. By the action of oxychloride of phosphorus on cuminate of 
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soda, — 3. Aceto-cuminic anhydride is resolved by distillation into acetic 
anhydride and cuminic anhydride. 

Preparation . Similar to that of benzo-cuminic anhydride (p. 157). 
The ethereal solution i3 generally rendered milky by chloride of sodium ; 
This is removed by evaporating the solution and again treating the 
residue with ether. 

Properties. Viscid, almost colourless oil, solidifying in crystals after 
a time. Tasteless. It has a faint odour like the ethers of the fatty acids. 
Neutral. 


Gerhardt. 


40 C . 

. 240 .. 

.. 77-42 .... 

oil. 

.... 77-43 

solidified mass. 
.... 77-35 

22 H . 

. 22 .. 

7*10 .... 

7*15 

7*17 

G O . 

. 48 .. 

.. 15-48 . 

.... 5*42 

.... 15-48 


C 20 H 11 O 3 ,C 2L) II 11 0 :i . 310 .... 100-00 . 100-00 .... lOO’OO 


Decompositions. Exposed to moist air , it gradually becomes filled 
with brilliant laminae of cuminic acid, into which it is at last completely 
converted. — By aqueous ammonia it is gradually converted into solid 
euminamide. 


Cuminuric Acid. 

C 24 NH 15 0 G = C 21 AdH 13 0 2 ,0 4 . 

Cattours. N. Ann. Chim. Phys. 53, 356 ; Ann. Pharm. 109, 31. 

Formation and Preparation. When the compound of glycocol and 
oxide of silver is acted upon by chloride of cumyl, chloride of silver is 
.formed, together with cuminuric acid, which is soluble in warm alcohol 
and crystallises on cooling or by slow evaporation, in yellowish brown 
prisms. The product is purified by pressure between blotting paper and 
l-ecrystallisation. 


24 C . 

... 144 

.. 65-15 .... 

Cahours. 
. 64-91 

N. 

... 14 . 

.. 6*33 


15 H. 

... 15 .. 

.. 6*78 .... 


6 0. 

... 48 

.. 21-74 


C 24 NH 15 0 6 . 

... 221 . 

... 100-00 



It bears the same relation to cuminic acid, as hippuric to benzoic 
acid. 

Boiled with hydrochloric acid , it' takes up water and is converted into 
cuminic acid and hydrochlorate of glycocol. 

Quminurate of silver contains 32*61 p. c. Ag (C 24 AgNH u O G = 82-92 
p- °0* 

Cuminuric acid dissolves in alcohol , especially when warm. 
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Oxygen-nucleus C 20 H 10 O 3 . 

Sassafras-Camphor. 

C 20 H 10 Q 4 = C 20 H 10 O 2 ,O 3 . 

Binder. (1821.) Reperi. 11, 346. 

Saint-Eyre. JV. Ann. Chim . Phys. 12, 107 ; J. pr. Oliem , 34, 372; 
abstr. Compt. IS, 735; W. J*. Pharm. 10, 314, 

In oil of Sassafras. Rectified oil of sassafras is cooled by an artificial 
freezing mixture, and tlie crystals, wliicb are deposited after a few Lours 
from the turbid liquid, are collected, pressed between paper, melted, and 
recrystallised by means of a freezing mixture. (St. Evre.) 

Hard, white, oblique four-sided or irregular six-sided prisms, bevelled 
with two faces, and somewhat truncated on the bevelling edge. 

It crackles when pressed together. Sp. gi\ = 1*245 at 6°; 1*11 in 
the liquid state at 12° 5'. It remains liquid at 5°, but solidifies below 
17° ; solidifies at 7*5°. (Binder.) — Vapour-density = 5*S5. (St. Evre.) 

It has an odour of sassafras, and tastes at first sweetish and warm, 
afterwards burning. (Binder.) 

St. Evre. 


20 C . 

. 120 . 

... 74*07 ... 

. 73*86 . 

... 73*04 . 

... 73*83 

10 H. 

. 10 . 

... 6*17 ... 

. 6*61 . 

... 6*24 . 

... 6*29 

40 . 

. 32 . 

... 19*76 ... 

. 19*53 . 

... 19*S2 . 

... 19*83 

C^HU'O' 1 >t) 

. 162 .. 

... 100*00 .... 

. 100*00 . 

... 100*00 

... 100*00 


It becomes rapidly altered in the air. (St. Evre.) — When set on 
fire, it burns with a very smoky flame. — Mixed with nitric acid , it turns 
yellow, dissolves with reddish brown colour, and is partly converted into 
a brown viscid resin. —With fuming sulphuric acid it effervesces, evolving 
sulphurous acid and depositing spongy charcoal. (Binder.) 


Appendix to Sassafras-camphor. 

Oil of Sassafras, 

Binder. (1821.) Repert. II, 346. 

Bonastre. J. Pharm. 14, 645; abstr. J. Chim. med. 4, 4S4; N. Tr. 19, 
1, 210. 

Satnt-Evxie. Pf, Ann . Chim. Phys. 12, 107 ; J". pr. Chem . 34, 372 ; 

abstr. Compt. rend. 18, 735; JV. J. Pharm. 10, 314. 

Zeller. Stud . uber aether. Ode., 1850. 

Essence of sassafras . 

Source and Preparation. Occurs in the wood and bark of the roots 
of Patents sassafras L. — The wood is rasped and distilled with water, 
and the oil which sinks to the bottom of the aqueous distillate is collected. 
Commercial oil of sassafras is generally adulterated (a) with oil of 
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lavender; it is tlien specifically ligliter than the pure oil; (b.) with oil 
of turpentine, which, when the oil is submitted to distillation, passes over 
and floats on the distillate; c with oil of cloves, the impurity remaining 
in the residue, when the oil is distilled with potash, 

l^roperties. Yellow (St. Evre); varies between pale-brown and reddish 
yellow. (Zeller.) —Sp. gr. = 1*09 at 10° (St. Evre), between 1*07 and 
1*09. (Zeller.) — Begins to boil at 115°, the boiling point rising to 228°, 
when it remains nearly constant. (St. Evre.) — It has an odour of fennel 
and a sharp (St. Evre), fiery taste. (Bonastre.) — It is neutral, 
(Zeller.) 

Sfc. Evre. 


C . 72*19 

H. 6*10 

O . 21*41 


100*00 

The analysis corresponds to the formula C 18 Il l0 O 3 ,* but oil of sassafras is a 
mixture (St. Evre) of two oils, one heavier, the other lighter than water. (Bonastre.) 

Decompositions. 1. When kept for some time or cooled, it deposits 

crystalline sassafras-camphor. (Binder, St. Evre.) 2. On distillation , 
it leaves a brownish yellow residue. (St. Evre.) — 3, Distilled through a 
lube heated to redness or over heated soda-lime , it yields naplitlialin and 
phcnylic alcohol. (St. Evre.) — 4. Saturated with chlorine, it becomes 
opaque, milky, and viscid. (Bonastre.); evolves hydrochloric acid and 
is converted iuto a viscid mass containing common camphor, (Ealtin, 
Ann, Pharm, 87, 376.) — 5. It is violently attacked by bromine, being 
converted into bromide of oil of sassafras and evolving bydrobromic acid. 
(St. Evre.) — 6. With iodine, it turns yellowish brown without becoming 
viscid. — 7. Mixed with cold nitric acid, it gradually becomes flesh- 
coloured (Bonastre), reddish brown with slight elevation of temperature. 
(Zeller.) With hot nitric acid it turns red (I)aryk); warmed with weak 
nitric acid, it yields oxalic acid (Daryk, St. Evre); with moderately con¬ 
centrated acid, a brittle resin. (Zeller.) It readily takes fire with 
fuming nitric acid (St. Evre), leaving a brown resin. (Hasso, Or ell. Ann . 
1785, 1,422.) — 8. Treated with strong sulphuric acid, it frequently takes 
fire, and is converted into a red, acid resin, mixed with charcoal. (St. 
Evre.) Mixed with -J- pt. strong sulphuric acid, it turns greenish, yellow¬ 
ish-brown. (Zeller.) — 9. Saturated with sulphurous acid, it turns green, 
and afterwards orange-coloured, deposits sulphur, becomes hot, and yields 
a mixture which on standing separates into two strata, the upper, consist¬ 
ing of undccomposed oil, the lower of an oil boiling at 235°, and repre¬ 
sented by the formula C 10 H 10 O 3 . If the action of sulphurous acid be con¬ 
tinued for a longer period, an oil containing sul|:>hur is formed, corre¬ 
sponding in composition to the formula C 20 H 20 O 2 S. — 10. It is not altered 
by phosphoric anhydride, —11. Distilled with pentachloride of phosphorus, 
it is converted into chloride of oil of sassafras, with violent evolution of 
hydrochloric acid. —12. It is not attacked by potassium. — 13. Saturated 
with ammonia it yields bulky prisms containing 73*17 p. c. C, 6*18 p. c. 
H, and 20*65 O. (St. Evre.) Cooled oil of sassafras is rendered turbid by 

* This is wrong,' O s H lf, 0- = 80*60 C, 7*46 II, 11*94 ; perhaps it is C 18 H li; 0< 
* 72*00 C ; 6*66 H; and 21*340, 1 
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ammonia, and becomes viscid, but not crystalline. (Bonastre.) —14. It 
is not altered by bichromate of potash and sulphuric acid (St. Evre); de¬ 
posits yellowish-brown, resinous flakes. (Zeller.)*— 15. It is not affected 
by chloride of zinc. (St. Evre.) 

Combinations. Dissolves in 4 or 5 pts. alcohol of sp. gr. 0*85, and 
sparingly in aqueous alkalis . (Zeller, Bonastre.) 


Oxygen-nucleus C 20 H 8 O 4 . 

Pyroxanthin. 

C 20 H 8 O 4 % 


Scanlan, (1855.) Phil. Mag . J. } [3], 41, 305; also J. pv. Chem. 

7, 94. ^ 

Apjoiin & Gregory. Proc . of the Poy. Irish Acad . 1836, 33; J. pr. 

Chem . 13, TO. 

ScinvEiZER. J. pr. Chem. 44, 120. 

Eblanin. Discovered simultaneously by Pasch & Sconlan (1835), and named after 
the place of residence of the latter. (Dublin, lat. Eblana.) 

Formation. 1. By beating the precipitate formed by lime in crude 
wood-spirit. — 2. By saturating the most volatile portion of crude wood 
spirit with lime , and beating. — 3. By the action of potash on the 
pyroxanthogen contained in crude pyroligneous acid. (Schvveizer.) 

Preparation. 1. Crude wood spirit is distilled till 15 p. c. has passed 
over; the distillate containing acetic acid is saturated with lime and 
redistilled ; and from the dry, dark-coloured residue, consisting of acetate 
of lime, lime, brown resin, and pyroxanthin, the first two substances are 
extracted with hydrochloric acid, after which it is repeatedly boiled 
with alcohol. The first extracts contain almost exclusively a brown 
resin, smelling like pitch ; the last contain principally pyroxanthin ; 
these are evaporated, and the crystals thereby deposited arc rccrystal¬ 
lised from alcohol. (Apjolm & Gregory.) — 2. The most volatile part of 
crude pyroligneous acid (from ash-wood) is distilled in a water-bath, till 
the distillate will scarcely take fire, and the residue is distilled alone 
over a naked flame, till nothing but water containing acetic acid passes 
over. This second distillate is supersaturated with potash, and the 
orange-yellow flakes thereupon deposited are washed on a filter, first 
with water, and then repeatedly with a small quantity of hot alcohol, to 
remove the resin, which is especially deposited when the liquid has been 
nearly saturated. It is then dissolved in boiling alcohol, and the 
crystals deposited on cooling are recrystallised from alcohol. If the 
fl Occident precipitate produced by potash is immediately crystallised from alcohol instead 
of being first washed with a small quantity of warm alcohol, in order to remove the' 
greater part of the adhering resin, the crystals obtained are difficult to purify, 
(Schweizer.) 

Properties, Long, yellow noodles which begin to sublime in a current 

M 2 
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of air at 134°, molt at 144°, solidify in crystals oil cooling. (Apjolm & 
Gregory.) 

Apjolm. Gregory. 

20 C . 120 .... 75*00 . 74*1 .... 74*3 

8 H . 8 .... 5*00 . 6*1 .... 5*5 

4 O . 32 .... 20*00 . 19*8 .... 20*2 

C 20 H 8 O 4 . 100 .... 100*00 . 100*0 .... 100*0 

C 21 H 9 0 4 , according to Gregory, C -;M H 10 O ! , according to Gmelin. 

Decompositions. 1. It is decomposed by heat in closed vessels. 
2. It is partly decomposed by dry gaseous chlorine between 80° and 100° 
into a blackish brown resin, with evolution of hydrochloric acid. — 3. It 
is violently attacked by fuming nitric acid , being* converted into oxalic 
acid and a substance which explodes by heat. Dissolves in concentrated 
nitric acid without evolution of gas; the solution mixed with water 
deposits a brownish yellow substance, which explodes by heat when 
dried, dissolves in potash, and is not rcprecipitatcd from this solution 
by acetic acid. — 4. With cold strong sulphuric acid , it turns reddish 
brown, afterwards blackish brown, and finally deposits blackish brown 
flakes. Strong sulphuric acid, diluted with an equal bulk of water, 
dissolves pyroxanthiu, even at a gentle heat, with fine purple-red 
colour ; the solution, after a few days, deposits blackish brown flakes, 
but as long as it remains purple red, it deposits unchanged pyroxanthiu 
on addition of water. — 5. Dissolves in concentrated hydrochloric add, 
forming a magnificent purple red solution. The freshly prepared solution 
deposits unchanged pyroxanthiu on addition of water, hut after a time 
loses its colour, especially in the air, and deposits blackish brown flakes. 
(Apjolm & Gregory.) 

Combinations. Pyroxanthin is insoluble in water, slightly soluble in 
aqueous potash and in ammonia. 

Dissolves in glacial acetic acid, and is precipitated therefrom by 
water. 

Dissolves in alcohol and in ether ; crystallises from the hot concen¬ 
trated solution on cooling, and is precipitated therefrom by water. 
(Apjolm & Gregory.) 


Appendix to Pyroxanthin. 

Pyroxantliogen. 

ScriWEiZEE. (1848.) J. pr. Chem . 44, 129. 

Source and Preparation. Occurs in crude pyroligneous acid. The 
wood-spirit is first distilled from this liquid, and the residue is then dis¬ 
tilled alone, as long as water containing acetic acid passes over. This 
second distillate is then mixed with ether and allowed to stand for 
24 hours with frequent shaking; the stratum of ether swimming on the 
surface of the liquid is poured off and distilled; the residue is mixed with 
water ; and the heavy brownish oil thereby precipitated is repeatedly 
washed with water and distilled several times with water. 
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Properties. Transparent, colourless, or yellowish oil, heavier than 
water. Solidifies at —28° in a white, fattymass. It has a disagreeable 
odour of smoked fish, and a strong pungent taste. 

It is probably a mixture. (Scliweizer.) 

Decompositions. 1. It acquires a darker colour on exposure to air 
and light. — 2. Yields a dark distillate by heat, and leaves a dark yellow 
and, finally, black resinous residue. — 3. Its aqueous or alcoholic solution 
is decomposed by potash , lime^ or baryta (also by carbonate of potash and 
by ammonia with the aid of heat); yielding (1) a precipitate of pyrox- 
anthin; (2) a reddish-brown, easily fusible resin, insoluble in water, 
sparingly soluble in aqueous potash, and readily soluble in alcohol and in 
ether; (3) a soft resin smelling of creosote, precipitated from the solution 
by sulphuric acid; (4) a yellowish oil, which may be extracted from 
the solution by ether, resembles pyroxanthogen, but no longer yields 
pyroxanthin with potash; and (5) a peculiar acid.—4. It reduces mercury 
from mercurous salts. — 5. Its alcoholic solution precipitates acetate of 
lead on addition of ammonia, in thick white flakes. 

Combinations . Dissolves very sparingly in cold water , more readily 
in hot water; readily in ivood-spirit , alcohol , and ether . (Schweizer.) 

Bromine-nudeas C 20 B rH 11 . 

Bromocuminol. 

C 20 BrI-I n O 2 = C 20 BrH ll ,O 2 . 

Gerhardt & Caiiottrs. (1841.) N. Ann. Chim. Phys . 1, 86. 

Hydrure de Iromocxmiyle. 

Dry bromine reacts on euminol in the same manner as chlorine, and 
forms bromocuminol as a heavy oil, which is x’eadily resolved by water 
into cuminic acid and Iiydrobromic acid. The aqueous solution of bisul¬ 
phite of soda and euminol is decomposed by bromine, with formation of 
sulphuric acid and separation of euminol, which is converted by excess 
of bromine into a crystalline, readily fusible substance, which combines 
with the bisulphites and is probably bromide of cumyl (bromocuminol ?■). 
(Bcrtaguini, Ann, Pharm. 87, 277.) 


Chlorine-nucleus C 20 ClH n . 

Chloride of Cumyl. 

C 50 H 1I C10 !! = C 20 ClH u ,O\ 

♦ 

Cahours. (1841.) Compt. rend. 22, 846 ; Ann. Pharm. 60, 254; 
Gompt. rend. 25, 724.— FT. Ann. Chim. Phys. 23, 347; J. pr. Qhem . 
45, 144 ; extr. Ann. Pharm. 70, 45, 

Chlorcumyl , Cumylchlorur. 

Formation and Preparation. Pentaehloride of phosphorus reacts on 
cuminic acid below 60°, evolving large quantities of hydrochloric acid, 
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CIILOHINE-NUGLEUS C»CIH». 


and yields a mixture of oxychloride of phosphorus and chloride of cumyl. 
The product is rectified, and the portion distilling between 250° and 200° 
is collected apart, washed with cold water, dried over chloride of calcium 
and rectified. (Oahours.)—Oxychloride of phosphorus with 3 at. eliminate 
of soda yields chlorido of cumyl. — Terchlorido of phosphorus reacts at 
common temperatures on the alkalino eliminates, forming chloride of 
cumyl and an alkaline phosphite, which readily attacks the chloride of 
cumyl, so that the distillate is rendered impure by substances containing 
phosphorus. (Gerhardt, Ann. Pharm. 87, 64.) 

Properties. Colourless, very mobile liquid of sp.gr. 1*07 at 15°; 
Boils between 256° and 258°. 


20 C . 

. 120 .. 

.. 65-79 ... 

Cahours. 
. 65-75 

11 i-i. 

. n .. 

.. 6*03 ... 

. 6-17 

Ci . 

. 35*5 .. 

.. 19-41 ... 

. 19*71 

2 0 . 

. 16 .. 

8-77 ... 

8*67 

o»cin u o*-.. 


.. 100-00 ... 

. 100-00 


I so meric with yhlorocuminol. 

Decompositions. 1. It is decomposed by moist air into hydrochloric 
and cuminic acids. — 2. Boiled with aqueous potash, it quickly yields the 
same products. — 3. By dry gaseous ammonia (Cahours) and by carbonate 
of ammonia (Gerhardt and Cliiozza, p. 1G7), it is converted into euina- 
mide. — 4. It becomes strongly heated with alcohol, and, on adding water 
to the liquid, eliminate of ethyl is separated as a light oil. With the 
silver'compound of glycocol, it forms cuminuric acid (Cahours, p. 160); 
with phenylate of potash, eliminate of phenyl (Williamson & Scrugham, 
p. 157); with aniline, cumanilide (Cahours, p. 177); with sulpho - 
phenylamide, cumylosulphophenylamide (p. 177), and at a higher tem¬ 
perature, eumonitrile and sulphophenylic acid; with bensoylsidphophenyl- 
argentamide, cumylbcnzoylsulphophenylamide (p. 179) (Gerhardt & 
Cliiozza) ; with salicylous acid , cumosalicyl (Cahours, p. 158); with 
salicylate of soda, cumosalicylic anhydride, and on distillation, eliminate of 
phenyl (Kraut, p. 157); with salicylamide, cumosalicylainide (Gerhardt 
& Cliiozza, p. 179); with oenanlhylatc of potash , oenanthocimiinic 
anhydride (Chiozza & Malorba, p. 159); with nUranisidine, the com¬ 
pound corresponding to bonzonitranisididc (xii, 269); with nitrocumidine, 
a crystallisable product (Caliours, p. 352) ; with cuminol-potassium, 
cumyl (Cliiozza, p. 154); with eliminate of potash, cuminic anhydride 
(Gerhardt, p. 159); with eugenic acid, cumeneugenyl (Cahours) ; with 
piperidine, cumylopiperide. (Cahours.) 


Chlorocuminol, 

C’OCIEFO 3 = C 20 ClH"O a . 

Gerhardt & Cahours. (1S41.) N. Ann, Ckim. Phjs. 1,82. 

llydrnre de cJdorocumyle. 

Preparation. Dry chlorine gas passed in daylight through cuminol 
previously dried over chlorido [of calcium, is absorbed with evolution 
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of hydrochloric acid. The liquid becomes heated, turns red, and is then 
gradually decolorised, and after a few hours becomes saturated with 
chlorine, whereupon the excess of chlorine and the hydrochloric acid 
are expelled by a stream of carbonic acid, and the product is kept so as 
to preserve it from air and moisture. 

Properties. Yellowish liquid, heavier than water. It has a very 
powerful odour, differing from that of cuminol. 


20 C . 

.... 120 

.... 65*79 

Gerhardt & Cahours. 

average. 

. 64*64 

11 H . 

. 11 

6-03 

. 6*54 

Cl . 

... 35*5 

.... 19*41 

. 22-18 

2 0 . 

.... 16* . 

.... 8-77 

. 6*64 

CW’CIO 2 .... 

.... 182-5 . 

... 100-00 

. 100-00 


Isomeric with chloride of cumyl. 

According to Gerliardt & Cahours, it had absorbed hydrochloric acid, and conse¬ 
quently gave too little 0, and too much H and Cl. 

Decompositions. 1. Decomposed by moist air into hydrochloric and 
euminic acids. It does not keep well, even in stoppered bottles, but 
turns red, becomes turbid, and evolves fumes of hydrochloric acid; 
perhaps a spontaneous decomposition takes place without tho interven¬ 
tion of moist air. — 2. It is decomposed by distillation into hydrochloric 
acid, carbon, and a peculiar volatile oil. — 3. It dissolves completely in a 
few moments in boiling aqueous jwtctsh, as chloride of potassium and 
cumin ate of potash— 4. Strong sulphuric acid dissolves clilorocuminol 
with evolution of hydrochloric acid, forming a crimson solution which 
in contact with moist air soon deposits crystals of euminic acid. — 
5. .When dry gaseous ammonia is passed through chlorocnminol, it becomes 
thick and stops up the tube; if the cklorocuminol is dissolved in absolute 
alcohol, a large quantity of chloride of ammonium is immediately deposited, 
and on adding .water to the decanted liquid, a chlorinated oil is precipi¬ 
tated, which with potash yields euminic acid, and when heated by itself, 
hydrochloric acid, charcoal, and a peculiar volatile oil . Hence ammonia 
appears merely to combine with the hydrochloric acid formed by the 
slow decomposition of the clilorocuminol, and not to act on the compound 
itself. — 0. It does not yield cuminate of ethyl with absolute alcohol. 


Gh lorine-nucleus C 20 C1 2 H 10 . 

Chioronicene. 

C 20 C1 2 H 10 . 

St. Evre. (1849.) Y. Ann. Ohim. Phys . 25, 495; also Ann. Pharm. 
70, 263; also J. pr. Chem. 46, 458. 

Nicene monochloH. 

Formation and Preparation . By distilling ehloronieeie acid 

(C 12 C1H 5 0 1 , xi, 176) with excess of lime or baryta : 

2C 12 C1H 5 0‘ 1 = C 20 C1 2 H 10 + 4 CO 2 . 
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Chlorotiicone then passes oyer first, as a brown-yellow liquid, then para- 
niceno, C 10 H r> or C 30 H 12 , in yellow crystals. 

Impure chloroniccic acid may be used for the preparation, in which 
case the distillate will contain benzene, C I2 H G . This may be distilled off 
at 00° in a stream of carbonic acid or hydrogen (air would decompose 
it), and if the receiver bo then changed, cliloronicene may be collected 
between 290° and 295°, and there remains a liquid mixture of cldoro- 
niccno and a solid hydrocarbon which solidifies on cooling. 

Properties. Pale yellow oil, of sp. gr. 1*141 at 10°, boiling between 
292° and 294°, and having a vapour-density of 7'52. In vessels con¬ 
taining air, it turns brown after some weeks. 


20 C . 

... 120*0 .. 

... 59*7G .... 

St. Evre. 
mean. 

. 60*71 

C-vapour. 

Vol. 

. 20 .... 

Density. 
.... 8*3200 

2 Cl. 

... 70*8 .. 

.. 35*26 .... 

.... 34*69 

Cl-gas. 

. 2 .... 

.... 4*9086 

io n. 

... 10*0 .. 

.. 4*98 .... 

.... 5*52 

11-gas . 

. 10 .... 

.... 0*6930 

C“°Cl 2 H 10 .. 

.. 200*8 ... 

.. 100-00 .... 

.... 100*92 

Vapour . 

. 2 .... 

.... 13*9216 





1 .... 

.... 6*9608 


Thus according to Laurent & Gerhardt. (Compt. cJiim. 1849, 163). According 
to St. Evre, the atomic weight is only half as great. Gerhardt afterwards regarded it as 
identical with chloride of phenyl, C 1S H B C1 (see page 142). 

Fuming nitric acid attacks tbo compound with violence, converting it 
into nitrochloronicene and a resin. 


Qxybromine-nucleus C 20 Br 8 H 2 O 2 . 

Brom-sassafras Oil. 

C M HW0‘ = C M H 2 Br 8 0 2 ,0 2 . 

St, Evino. (1846.) Ann. Chhn. Phys. 1.2, 107 ; also J. pr. Ghcm . 
34, 372; abstr. Compt. rend. 18, 735 j N. J. Pharm, 10, 314. 

Formation and Preparation. When bromino is slowly dropped into 
sassafras oil, a large quantity of hydrobromic acid is evolved, and the 
oil becomes crystalline. The crystalline mass is pressed between paper, 
washed with the smallest possible quantity of ether, which separates free 
bromine and a fibrous substance resembling solid chloride of carbon, and 
dried in vacuo at 130°. 

Properties. White needles united in tufts. 


St. Evre. 


20 C . 

... 120 . 

... 15*12 ... 

.... 14*64 

2 H. 

... 2 . 

... 0-25 ... 

. 0*25 

S Br. 

... 640 . 

... 80*60 ... 

. 79*84 

4 0. 

... 32 . 

... 4*03 ... 

. 5*27 

C 20 H 3 Br 3 O* .. 

... 794 . 

... 100*00 ... 

. 100*00 
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Decompositions. 1. By chlorine in sunshine, it is converted into a 
tough mass, free from hydrogen and resembling scsquiehlorido of carbon 
— 2. Heated with aqueous potash, it yields a brittle translucent resin 
still containing bromine. 

It dissolves in boiling ether. 


Oceychlorine-nucleus C 20 CPHO 2 , 

Chlor-sassafras Oil 

C 20 HC1 9 0 4 = C 20 Cl 9 HO 3 ,O 2 . 

St. Evee. (1846.) N. Ann. Chin. Phys. 12, 107 ; also J. pr. Ohm. 
34, 372; abstr. Corrupt, rend. 18, 735 ; N. J. Pliar m . 10, 314. 

Formation and Preparation. By distilling in the oil-bath a mixture 
of sassafras oil and pentachloride of phosphorus, washing the oily 
distillate with water to remove oxychloride of phosphorus and hydro* 
chloric acid, and rectifying it over oxide of lead in a stream of carbonic 
acid. 

Proqm'ties. Boils at 238°. 


Nitro-nucleus C 20 XH U . 

Nitroparanicene. 

C 20 NH n O 4 = C 20 XH n . 


Paraniccne niiroyvne, (Compare page 142.) 

Formation and Preparation (p. 142.) Paraniccne is dissolved in 
fuming nitric acid, and the needles which separate on cooling are freed 
from resin by recrystallisation from alcohol and ether. 


20 C . 

. 120 .. 

.. G7-70 

St. Evre. 
mean. 

. G7*C>3 

X. 


.. 7*91 .. 

. 8*12 

11 H. 

. 11 .. 

6*21 .. 

. 5*87 

4 0. 

. 32 .. 

.. 18*09 ... 

. 18*38 


C 2 °XH ir .. 177 .... 100*00 . 100*00 


Hydro sulphate of Ammonia converts it into paraniccne (St. Evre. 
N. Ann. Ckim . Phys. 25, 506.) 
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Nitrocuminic Acid, 

C 20 N H ll 0 8 =C 20 XH n ,O 4 . 

Caiiouks. (1848.) Conipt. rend. 24, 554;#. Ann. Ohm. Phys. 25, 
36 ; J. pr. Cliern. 46, 346 ; Ann. Pharm . 69, 243. —#. Ami. Ohm. 
Phys. 53, 334; A?m. Pharm. 109, 18. 

First observed in 1841, by Gerliardfc 6c Cahours (AT. Ann. C/dm, Phys. 1, 69.) 

Formation. By the action of fuming nitric acid on cuminic acid. 
(Cahours.) — 2. If a solution of cuminic acid in cold nitro-sulphuric acid 
be mixed with water, nitro-cuminic acid separates from it after a short 
time. (Kraut, N. Br. Arch. 96, 274.) 

Preparation. Cuminic acid is dissolved in warm concentrated nitric 
acid; the solution is heated to the boiling point, whereupon red vapours 
are evolved, but no violent action takes place; and after boiling for 
some minutes, it is precipitated with water. It then deposits a yellow, 
heavy, quickly solidifying oil, which must be washed two or three times 
with water and recrystallised from alcohol. 

Properties . Yellowish white crystalline scales. 


Cahours. 

mean. 


20 C . 

. 120 .. 

.. 57*41 .... 

.... 57*33 

N. 

. 14 .. 

.. 6-69 .... 

.... G-7SJ 

11 H. 

. 11 .. 

.. 5-26 .... 

.... 5-37 

8 0 . 

. 64 .. 

.. 30*64 .... 

.... 30-51 


C 20 XH u O 4 . 209 .... 100-00 . 100*00 


Decompositions. 1 . On treating the ammonia-salt with sulphuretted 
hydrogen (Cahours), or with iron-filings and acetic acid, (Bou)lay, 
Compt. rend. 43, 399), it is converted into amidocuminic acid. — 2. It is 
not altered by boiling with chromate of potash and sulphuric acid. 
(Hofmann, Ann. Pharm . 97, 206.) 

Combinations. The acid is insoluble in water. It dissolves very 
readily in ammonia , potash and soda, forming crystallisablo salts. 

Nitrociminate of Lime. Yellow needles grouped in stars. Becomes 
darker coloured by exposure to light. When dried at 100°, it contains 
8*54 p.c. calcium, and is therefore C 20 CaXH 10 O 4 (calculation 8*77 p. c. 
Ca.) (Kraut, N. Br . Arch . 96, 274.) 

Nitrociminate of Silver. Obtained from the ammonia-salt by double 
decomposition. Beautifully white. Contains after drying in vacuo, 
34*0 p. c. Ag. (C 20 AgXH 10 O 4 = 34*17 p.c. Ag.) 

Nitrocuminic acid dissolves readily in alcohol and ether . 
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JV itro-nucleus C 30 X 2 H 10 . 

Binitrocuminic Acid, 

C 30 H 10 N 2 O 12 = C 20 X 2 H 10 ,O 4 . 

Cahours. (1849.) iY Ann. Chm. Phys. 2 5,36; J.pr. Gheni . 46, 346 ; 

Ann . Pharm. 69, 243. 

Boulley. Compt. rend. 43, 309; Chem. Centr. 1S56, 782. 

Kraut. iY. Br. Arch. 96, 274; Chem. Centr. 1859, 85. 

Formation and Preparation. Fused cuminie acid dissolves without 
evolution of gas in nitrosulphuric acid; and the solution on being heated 
to the boiling point, gives off red vapours, becomes turbid, and soon 
deposits crystalline laminae, which may be washed with water and 
recrystallised from alcohol. (Cahours.) The solution of cuminic acid 
in -nitrosulphuric acid is precipitated with water, after standing for 24 
hours at a medium temperature; the precipitated brown powder is 
washed with water, and boiled with milk of lime; and the filtered 
solution is mixed with hydrochloric acid, which precipitates binitrocuminic 
acid, — to be purified by washing with water and rccrystallisation from 
alcohol. (Kraut.) 

Properties. Lamina) having a strong lustre. (Cahours.) Light 
yellow crystals of the doubly oblique prismatic system. Henlienohedrons 
(Fig. 121.) with the angles u : y = 83° 32*1'; y : v = 82° 50'; u : v = 
87° 4*5'. The acute edge y v, is truncated by a dodecahedral face 
inclined to y at 118° 2*9', and to v at 154° 47*1'; there is also to the left 
in front an octohedral face making with u an angle of 133° 2T, and 
to the left behind an octohedral face making with u an angle of 133° 4‘2'. 
Disregarding the slight inequality of these last two angles, the face u, the 
two octohedral faces, and the dodecahedral face form together a rhombic 
prism with perpendicularly truncated edges, the faces y and v resting 
upon it in a doubly oblique direction. Cleavage parallel to u. (v. Dauber.) 

Becomes darker in colour by exposure to light. (Kraut.) 


Cahours. Kraut. 

mean. mean. 


20 C . 

.... 120 , 

... 47*24 ... 

. 47-27 .. 

.. 47*31 

2 N . 

.... 28 . 

... 11*02 ... 

. 10-83 


10 H . 

.... 10 . 

... 3*93 ... 

3*99 .. 

.. 4*45 

12 O . 

.... 9G . 

... 37*81 ... 

. 37*91 


C-°X'-H UI 0 4 .... 

.... 254 . 

... 100-00 ... 

. 100-00 



Decompositions. 1. Not acted upon by fuming nitric acid\ even at 
the boiling heat. (Cahours.) — 2. Treated with iron filings and acetic 
acid , it forms biamidocuminic acid. (Boullet.) 

Combinations. According to Cahours, binitricuminic acid does not 
possess acid properties, being neither dissolved nor decomposed by warm 
ammonia, potash or soda-ley. According to Kraut, on the contrary, it 
does behave like an acid, and forms salts which acquire a darker yellowish 
red colour by exposure to light. 

Binitrocmninate of Baryta . Obtained by dissolving the acid in 
baryta-water, precipitating the excess of baryta with carbonic acid. boiling, 
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find evaporating tlio filtered solution. It first separates in films which 
become crystalline under the mother-liquor. After drying over oil of 
vitriol, it does not diminish in weight at 120°. It contains 20-48 p. c. 
Ba. and is therefore C 20 BaX 2 H 9 O‘\ (Calculation = 21*30 Ba.) (Kraut.) 

JJ in iti '0 eliminate of Lime. — Prepared like the baryta-salt. Yellowish 
red crystalline needles, which dissolve easily in water, with deep wine-red 
colour, do not diminish in weight at 120° after drying over oil of vitriol, 
and contain 7*01 p. e. Ca.; therefore = C^CaX^O 4 (calculation = 
7*33 Ca.) (Kraut.) 

Binitrocuminale of Silver. — Obtained by precipitating the aqueous 
solution, of the lime-salt with nitrate of silver, and recrystallising from 
hot water. Light yellow needles, which are scarcely altered by expo¬ 
sure to light. After drying over oil of vitriol, they give off 5*26 p. c. 
water at 100° (2 At. = 4*74 p. c.) : and then contain 20*76 p. c. Ag. 
(O s0 AgX 8 H°O 4 = 29-91 p. c.) (Kraut.) 

Binitrocuminic acid is soluble in alcohol, and easily soluble in ether . 


Binitrocuminate of Ethyl 

C 21 N 3 H 14 Q 12 = C 4 H 5 O,C 20 X 2 H n O s . 

Kraut. N. Br. Arch. 96, 278. 

Obtained by repeatedly passing hydrochloric acid into alcoholic bini¬ 
trocuminic acid and precipitating by water, and purified by treatment 
with carbonate of soda, washing with water, and recrystallisation from 
alcohol. 


Colourless, aggregated needles. 

Melts at 77-5° 


24 C . 

„ 144 

.... 53*07 . 

Kraut. 

50*44 

2 N. 

.. 28 

.... 9-93 


14 II. 

„ 3 4 

.... 4-97 . 

5*50 

12 0 . 

.. 90 

.... 34*03 


CTFO,C~ n Xni !, 0 : L 

.. 282 

.... 100*00 



Ammonia converts it into binitrocuminamidc, which crystallises in 
thick yellow prisms soluble in alcohol. — Treated with iron filings and 
acetic acid, it forms biamidocuminate of ethyl. (Boullot, C 07 n.pt. rend. 
43, 399.) 

Binitrocuminic other is soluble in alcohol. 


Nil}'oelder me-nudexis C 20 X 2 CPH S . 

Mitrochloronieene. 

C 2 °N ! CPH 8 O s = C“X 2 C1 2 H 8 . 

St. Evre. JV r . Ann. Ohm. Phys. 25, 495; J. pr. Ohm. 46, 458 ; Ann. 
Pharm. 70, 263. 

Nitronicfoie mon.ochloro = C 10 XC1H 4 (St. Evrc). See page 142. 

Formation and Preparation, (comp. p. 107 .) Chloroniccnc is treated 
with fuming nitric acid, and the^ resulting mass is dissolved in alcohol 










CUMINAMIDE. 


m 


of 36°. The less soluble resin is then first deposited, and afterwards nitro- 
chloronicene crystallises out, which may be further purified by recrystal¬ 
lisation from alcohol. 

Long, amber-yellow, silky needles. 


20 C . 120*0 

2 N . 28*0 

2 Cl . 70*8 

8 II . 8*0 

8 O . 64*0 


C‘ :0 X 2 C1 2 H 8 . 290*8 


St. Evre. 


mean. 

.... 41*26 40*92 

.... 9*03 ........ 8.62 

.... 24*34 24*09 

.... 2*75 2*83 

.... 22*02 23*54 


.... 100*00 . 100*00 


An alcoholic solution of hydrosidphate of ammonia turns it brown, 
then dark violet, and yields cliloronicin, with deposition of sulphur. 
Soluble in alcohol and in ether. 


Am idogen-nucleus C 20 A d K 11 . 

Cuminamide. 

C 20 jS t H 13 O 2 = C' 10 AdH 1 VO 2 . 

F. Field, (1847.) Ann. Pharm. 65, 45 ; Mem. Chem. Soc . 3, 404; 

Phil. Mag. J. 31, 450 ; J. pr. Chem. 44, 3 36. 

Gerhardt. Ann. Pharm. 87, 79. 

Gerhardt & Cjiiozza. Ann. Pharm. 87, 290; F. Ann. Ohim . Ph/s. 
46, 135. 

Formation. 1. By heating cuminate of ammonia. (Field.)—2. By 
the action of ammonia on eliminate of ethyl. (Dumas, F. A nn. Ohim. Phys. 
23, 340.) —3. By the action of dry ammonia gas (Labours, F. Ann. 
Ohim. Phys. 23, 240), or of carbonate of ammonia (Gerhardt & Chiozza) 
on chlorocuiuyl.— 4. Cuminic anhydride is gradually converted into 
cuminamide by the action of aqueous ammonia. —Benzo-cumiaic anhydride 
is converted by ammonia into a mixture of benzamide or benzoate of ammonia and 
cuminamide, to be separated by aqueous ammonia, which dissolves chiefly the benza¬ 
mide. (Gerhardt.) — 5. Cumonitrile is slowly converted into cuminamide 
by alcoholic ammonia. (Field.) 

Preparation. 1.. Chloride of cumyl is triturated in a mortar with 
carbonate of ammonia, and the mixture gently heated; whereupon car¬ 
bonic acid is evolved, and cuminamide is produced, to be separated from 
sal-ammoniac and excess of carbonate of ammonia by washing with water. 
(Gerhardt & Chiozza.) — 2. When eliminate of ammonia is heated in a 
scaled tube in the oil-bath to the boiling point of the oil, or continuously 
heated in a retort to incipient fusion, cuminamide is produced, and may 
be purified by recrystallisation from boiling dilute aqueous ammonia. 
(Field.) 

Properties. Crystallises by rapid separation from its concentrated 
aqueous solution, in tables; by slow separation from a dilute solution, in 
long opaque needles. (Field.) 
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AMIDOGEN-NUCLEUS C»AdH«. 


Field. Gerliardt. 
mean. 


20 C . 

.... 120 . 

... 73-68 ... 

. 73-66 

.. 73*28 

N . 

.... 14 . 

... 8*52 ..., 

. 8-50 


IS II . 

.... 13 . 

... 7-99 .... 

. 8*13 ... 

.. 8*00 

2 O . 

.... Hi . 

... 9-81 .... 

. 9*71 


C 5n NH ,;, 0 2 .... 

.... 103 . 

... 100*00 .... 

. 100*00 



Field's cuminamide was obtained by formation 1 and 5 ; Gerhardt's by 4. 

Decomposition. Cuminamide withstands the action of strong acids 
and alkalis more obstinately than other amides, and is converted by them 
into ammonia and cuminic acid, only after very long boiling. From solu¬ 
tion in aqueous potasli, it crystallises in large tables. (Shield.) — When fused with 
potassium it does not form cyanide of potassium. (Dumas, Malaguti k 
Leblanc, Compt. vend. 25, 600.) 

Combinations. Cuminamide is insoluble in cold, hut soluble in hot 
water. (Field.) It is insoluble in cold ammonia (Field), very sparingly 
soluble in boiling ammonia. (Gerliardt.) It dissolves in all proportions 
in alcohol and in ether, whether cold or hot. (Field.) 


Amidocuminic Acid. 

C 20 NH 13 O 4 = C 20 AdH n ,O 4 . 

Caitours. Compt. vend. 44, 567 ; Ann. Pharm. 103, 87; J. pr. Vhem . 

72, 112. — Compt. rend. 46, 1044; Ann. Pharm. 107, 147; J. pr. 

Ckem. 74, 223.—In detail: N. Ann. Chim. Phys. 53, 322; Ann. 

Pharm. 109, 10; abstr. Pep. Chim. pure. 1, 29. 

Cuniinamic acid , Cinninaminsatire. 

Formation and Preparation. Nitrocuminate of ammonia is reduced 
by excess of hydrosulphuric acid; the liquid is evaporated at a gentle 
heat till all the ammonia is expelled and the excess of sulphur is sepa¬ 
rated; the concentrated solution is precipitated by a slight excess of 
acetic acid ; and the resulting precipitate is collected, washed, dried, and 
recrystallised from alcohol. (Cahours.) — It is also obtained by treating 
nitrocuminic acid with iron filings and acetic acid (a brisk action then 
taking place attended with rise of temperature, after which the mixture 
must be lieated for a while in the water-bath); digesting the mixture with 
aqueous carbonate of soda; filtering; neutralising the excess of carbonate 
of soda with acetic acid; precipitating with acetate of lead; and decom¬ 
posing the precipitate with hydrosulphuric acid. (Boullct, Compt. rend. 
43, 399.) 

Properties. Colourless or light yellow crystals. By spontaneous evapo¬ 
ration of the solutions, it is obtained in tables. 


20 C . 

. 120 .. 

.. 67-04 ... 

Cahours. 
. 66*80 

N. 

. 14 .. 

.. 7*S1 


13 H . 

. 13 .. 

.. 7*26 ... 

. 7*13 

O. 

. 32 .. 

.. 17*89 



C 2(3 NFIW. 179 .... 100*00 
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Decompositions. 1. In solution in nitric add , it is converted by nitric 
oxide gas into oxycuminic acid. — 2. By treating alcoholic amidocuminic 
acid with nitrons acid , light yellow needles are obtained, consisting of a 
new bibasic acid ~C 40 N 3 H 23 O 8 (P. Griess, Compt. rend. 49*80); 

2C-°NH 13 0 4 + NO 3 = 3 HO + C¥H 53 O s . 


3. Distilled with caustic baryta or lumps of potash , it yields an alka¬ 
line carbonate together with cumidiue. 

Combinations. Dissolves sparingly in cold, much more freely in 
boiling water. 

Amidocuminic acid unites wdtli adds , forming crystalline salts. It 
unites also with bases . (Boullet, Compt. rend. 43, 399.) 

Sulphate of Amidocuminic add. — Amidocuminic acid is mixed in slight 
excess with oil of vitriol diluted with an equal bulk of water, and the 
mixture is dissolved in warm alcohol. On cooling, thin, white, silky 
needles are deposited. The compound has a slightly sweet taste, dis¬ 
solves sparingly in cold, easily in hot water. 


Cahours. 


20 C . 

. 120 .. 

.. 52-G4 .... 

.... 53*01 

N. 

. 14 .. 

.. 6*14 


14 H. 

. 3 4 .. 

.. 6*14 .... 

.... 6*22 

5 0. 

. 40 .. 

.. 17*54 


SO 3 . 

. 40 .. 

.. 17*54 .... 

.... 17*28 


C 20 NH 13 O 4 ,H0,vSQ 3 . 228 .... 100*00 


Ilydrochlorate of Amidocuminic acid . — Amidocuminic acid dissolves 
slightly in boiling hydrochloric acid, and the solution on cooling deposits 
thin needles. The compound may also be prepared by adding alcohol to 
a mixture of amidocuminic acid and hydrochloric acid, whereby a con¬ 
siderable quantity of amidocuminic acid is dissolved, and evaporating. 
Delicate shining prisms, which dissolve in water, and are partly precipi¬ 
tated on addition of hydrochloric acid. 


20 C . 

. 120-0 .... 

55*68 .. 

Cahours 

N . 

. 14*0 .... 

0*40 


14 H . 

. 140 .... 

6*40 .. 

6*56 

01. 

. 35*5 .... 

16*47 .. 

. 16*28 

4 0 . 

. 32*0 .... 

14*87 



C 20 NH 13 O 4 ,IICl. 215-5 .... 100*00 


Nitrate of Amidocuminic acid forms beautiful prisms. 

Chloroplatinate of Amidocuminic add. — Obtained by adding alcohol 
to the mixed solutions of concentrated bichloride of platinum and hydro¬ 
chlorate of amidocuminic acid, warming the mixture till it dissolves, then 
filtering and leaving the solution to evaporate. 

Long reddish needles. 
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AMIDOGEN-NUCLEUS C“Ad 2 H ln . 

Caliours. 


N . 

... J.4U U . 

... 14-0 . 

.. OX C> X. .... 

... 3*64 

.... ox uu 

11 H . 

„. 14*0 . 

.. 3*64 .... 

.... 3-70 

3 Cl . 

... 106-5 . 

,. 27*60 


Pt. 

... 08*0 . 

25*48 .... 

.... 25-52 

4 0 . 

... 32-0 . 

... 8*34 


C !o N1I « 0 >,HCl,VtCl 2 .. 

... 384*5 . 

.. 100*00 



Amidocuminic acid dissolves in alcohol and in ether more readily than 
in water. 


Amidocuminate of Ethyl. 

C 20 N H 17 0' l = C l H r, O J C 20 AdH in Ol 

Caiiouhs. N, Ann . Chim. Phys . 53, 340; Ann. Pharm . 109, 21. 

Cuminamatc cthi/liquc, Cuminamic ether, Amido-cuminvinestcr . 

Ionization and Preparation . By quickly reducing an alcoholic solu¬ 
tion of nitrocuniinato of ethyl with hydrosulphate of ammonia, or with 
iron filings and acetic acid. (Boullet, Gompt . rend . 43, 399.) — On 
evaporating the solution, an abundant separation of sulphur takes place; 
and the concentrated filtrate deposits a dark heavy oil, which may ho 
purified by repeated solution in alcohol and precipitation with water. 


24 C . 

. 144 .. 

.. 69-56 ... 

Cahours. 
. 69*36 

N. 

. 14 .. 

6-76 


17 H. 

. 17 .. 

.. 8-21 ... 

. 8*34 

4 0. 

. 32 .. 

.. 15*47 



C 1 1I s O,C- U N11 12 0 3 .... 207 .... 100-00 


By ammonia , it is slowly converted into an amide, probably homolo¬ 
gous with phcnyl-urea. It dissolves in sulphuric, hydrobromic, hydro - 
chloric and nitric acids, forming crystallisable compounds. 


Amidogen-nucleus O 20 Ad 2 H 10 . 

Biamidocuminic Acid. 

C 20 JNPH u O 4 = C 20 Ad 2 H 10 ,O 4 . 

Boullet, (1S56.) Gompt. rend. 43, 399; Ghem, Gentr. 1856, 782. 

Produced from binitroeunnnic acid by the action of iron filings and 
acetic acid in the same manner as amidocuminic acid from nitroeiiminic 
acid (p. 174). 

Crystallises. Combines with bases. 
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Conjugated Amides of the Ciimmic series. 

Cumanilide. 

C*NH H O s = C 20 (NH.C 12 H 5 )H u O 2 or C IJ (NH.C 20 H u O 2 )H 5 . 


Cahours. (1848.) N. Ann. GMm. Phys. 23, 349 j J. pr. Ohem. 4.5. 
129; abstr. Ann. Pharm . 70, 46. 

Phenyl - cuminamide. 

Chloride of cumyl becomes heated in contact with aniline, and yields 
a product, which, after washing with aqueous potash and recrystallisation 
from alcohol, forms silky needles resembling benzoic acid. 


Cahours. 
mean . 


32 C . 

... 192 . 

... 80*28 .... 

.... 80*33 

N. 

... 14 

... 5*92 


17 II. 

... 17 . 

... 7*11 . 

7*07 

2 0 . 

... 16 . 

... 6*69 


C 32 NH 17 0 2 . 

... 239 . 

100*00 



When treated with phosphoric anhydride , it does not yield cumanil- 
nitrile. (Cahours, Ann. Pharm. 74, 40.) 

It dissolves sparingly in alcohol . 


Cumyl-sulphophenylamide. 

C 32 NH I7 S 2 0 8 = C 12 (NH.C 20 H n O 2 )H 6 S 2 O 4 . 

Geriiardt & Chiozza. (1856.) N. Ann. CJdm. Phys. 46, 151. 

Azoture de sulfophmyle et d’hydrog&ne . 

Preparation . Sulphophenylamide is treated with chloride of cumyl 
in the oil-bath at a constant temperature; it is then rapidly attacked, 
and on cooling solidifies to an amorphous glassy mass, which may be 
crystallised from alcohol. If the temperature were allowed to rise too high, 
cumonitrile and sulphocarholic acid would be produced. 

Properties. Rectangular prisms, with shining, well-developed ter¬ 
minal faces. Melts at 161°. 


Gerhardt & Chiozza. 


32 C . 

... 192 

... 63*4 .... 

.... 63*3 

N. 

... 14 

4*6 .... 

.... 4*7 

17 H. 

.... 17 

5*6 .... 

.... 5*7 

2 S . 

... 32 

10*5 


6 O. 

... 48 

15*9 


C 32 NH 17 S 2 O r '.... 

.... 303 . 

... 100*0 



XIV. 
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CONJUGATED AMIDES OE THE CUMINIC SERIES. 


When quickly heated in a test-tube, it yields cumonitrilo. — Treated 
in a slightly ammoniacal solution with nitrate of silver , it yields cumyi- 
mdphophonylargcntanude, and in presence of a larger quantity of am¬ 
monia., a sticky mass, probably amidocumylsulphophenato of silver." 

It docs not dissolve in boiling water. It dissolves readily in warm 
aqueous ammonia.; also in cold, and still more in hot alcohol., 


Cnmyl-siilpliophenylargentamide. 

C 33 NH 16 AgS 2 0 6 = C ia (N.Ag.C 80 H ll O 2 )H®S a O 1 . 

Gerttardt & Ciiiozza. (1854.) Gompt. rend. 38, 457 ; Ann. Pharm. 
90, 10? ; fully, JST. Ann. Glum. Phys. 46, 153. 

Azoture de sulfophcnyle, de cwmjle ct iVargent. 

Preparation. Cumyl-sulphophcnylainido suspended in boiling water 
is dissolved by addition of a few drops of ammonia, and the solution is 
precipitated by nitrate of silver. 

Properties. Very light, slender needles, 

Gerhardt & Ciiiozza. 


06 

N . 

... XV 6 

... 14 

.... o 

.... 3*4 ... 

.... 1 

.... 3*2 

16 H . 

.. 16 

.... 3*9 ... 

.... 3-9 

H . 

... 108 

.... 26*3 


2 S . 

... 32 

.... 7-8 


6 0 . 

... 48 

.... 11*8 


C 3 '-NH M AgS‘-0° .... 

... 410 

.... 100'Q 



It decomposes quietly when heated , giving off cumonitrilo. — It dis¬ 
solves readily in ammonia, and the solution when evaporated yields 
cumyl-sulphoplienyl-argcnt-hydrobiamido. 

Scarcely soluble in boiling water. 


Cumyl-sulphopkenyl-argentdiydroMamide. 
C m N s H»S 8 O 0 = C 12 (N. Ag. C 20 IF 0 s )H 5 S ! 0 4 + NIP. 

Geritakdt & Ciiiozza. (1854.) Compt. rend. 38, 457; Ann. Pharm. 
90, 107; J.pr. Chan. 62, 49.—In detail, iV. Ann. Ghim. Phys. 40, 154. 

Diazoture de sulfophcnyle, de cumyle , d’argent, et d’hydrogene. 

Preparation. By dissolving cumyl-sulpbophenylargentamide in am¬ 
monia, and leaving the solution to evaporate. If evaporated by beat, it yields 
an oil. 


Properties. Nacreous needles, grouped like a fan. 
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Gerhardt & Cliiozza. 


32 C . 

. 192 

.... 45 0 .... 

.... 45*0 

2 N. 

. 28 

.... G-5 .... 

.... 6*2 

19 II. 

. 19 

.... 4*5 .... 

.... 4*7 

Ag. 

. 108 

.... 25-3 


2 S . 

. 32 

.... 7*5 


6 0 . 

. 43 

.... 11*2 



C s2 N-II 19 AgS 2 0 8 


427 


100-0 


By continued boiling with water , it gives off a little ammonia* 
Dissolves very sparingly in boiling water . Soluble in alcohol* 


Cumyl-benzoyl-sulphophenylamide. 

C“NH 21 S 2 O s = C i2 (N.C s0 H 11 O 2 .C 14 H 5 O 2 )H 6 S 2 O t . 

Gerhardt & Ciiiozza. (1853.) Gompt. rend. 37, 86; Ann. Pharm. 87, 
802. — In detail, j\ r . Ann. Chim. Phys. 46, 149. 

Azoture de sulfophcnyle, de benzoile et de cumyle. 

Produced by the action of chloride of cumyl on benzoyl-sulphophenyl- 
argentamide, and obtained in confused prisms by dissolving the product 
in boiling ether and evaporating the ether. 

Scarcely soluble in water. Dissolves with difficulty in ammonia ; the 
solution is precipitated by acids and by the salts of lead and silver. 

Dissolves in alcohol more readily than benzoyl-salicylamide. 
Sparingly soluble in ether. 


Cmnyl-salicylamide, 

C 34 ira i7 0 6 = C 20 (N.C u H c O 4 )H n O 3 ? 


Gerhardt & Chiozza. (1853.) Cornet, rend. 37 , 86; Ann. Pharm . 
87, 301; /. pr . Chem. 60, 144. — In detail, Ah. Ann. Chem. Phys. 46, 
141. 

Azoture de salicyle, de cumyle et d 7 hydro gene. 

Obtained by the action of chloride of cumyl on salicylamide (xii. 321), 
in a similar manner to benzoyl-salicylamide. 

Properties. Yery light, shining needles. Melts at about 200°, be¬ 
comes pasty at a stronger heat, and remains so on cooling. 


34 C . 

. 204 . 

... 72*0 

Gerhardt & Chiozza. 
mean. 

.. 71*85 

N . 

.... 14 . 

... 4-9 

. 5-10 

17 H . 

. 17 . 

... CO 

. 6-10 

6 0 .. 

.... 48 . 

... 17-1 

. 16*95 

C 34 NH 17 0 G .... 

.... 283 . 

... 100-0 

. 100-00 




N 2 

























180 


AZO-NUCLEUS CPNH” 


Azo~nncleu$ C 20 NH n . 

Cumonitrile C ao NH u . 

Fr. Field. (1847.) Ann . Pliarm. 65, 51; Mem. Chem. Soc. 3 , 408; 
J. pr. Chem. 44, 136; Phil. Mag. J. 31, 459. 

Formation. 1. By tlie dry distillation of cumulate of ammonia, 
cuminamide being formed at tlie same time. — 2. By the action of 
bromide of cyanogen on eliminate of potash, carbonic acid being like¬ 
wise evolved. (Cahours, N. Ann. Chim. Pliys. 52, 201; Ann. Pharm. 
108, 320, 

C 20 Il 1, KO l + C 2 NBr = 2C0 2 + KBr + CTOT 1 . 


3. By the action of heat on cumyl-snlphophenylamide and on cumyl-snlpho- 
phenylargontamide. If» in the preparation of ciwiyl-sulphophenyhimide, the mixture 
of chloride of cumyl and snlphopho.nylamidc he too strongly heated, cumonitrile and 
sulphoearbolic acid are produced. (Gerhardt & Chiozza, N. Ann. Chim Phys. 

46, 157.) 

Preparation. Cuminate of ammonia is heated in a Tetort to complete 
fusion and then maintained in violent ebullition, whereupon large drops 
of cumonitrile pass over together with water. As soon as the oil has 
completely passed over, it is separated with a pipette from the distillate, 
and the watery liquid is poured back into the cooled retort, and redis¬ 
tilled five or six times. The whole of the oil thus obtained is freed by 
washing with ammonia from traces of euminic acid dissolved in the oil; 
it is then washed successively with hydrochloric acid and water, dried by 
leaving it for some days over chloride of calcium, and rectified. The 
portion which goes over last may contain water. 

Properties. Transparent, colourless oil of sp. gr. 0*7 65 at 14°. 
Refracts light strongly. Boils constantly from platinum wire at 239°, 
under pressure of 0*7585 met. Has a very strong, but agreeable odour, 
and a burning taste. 


20 C . 

. 120 . 

... 82*76 .... 

Field. 

mean. 

.... 82-83 

N. 

. 14 . 

... 9-66 .... 

.... 9-34 

11 H. 

. 11 . 

... 7-58 .... 

.... 7-77 

C 20 NH n . 

. 145 . 

... 100*00 .... 

.... 99*94 


Decompositions. 1. The vapour of cumonitrile is inflammable and 
burns with a brilliant flame. — 2. Cumonitrile is but slightly altered by 
strong nitric acid in the cold, but on boiling, cuminic or nitrocuminic 
acid is produced.—3. Heated with potassium, it becomes darker and 
forms a large quantity of cyanide of potassium. — 4. Alcoholic potash, 
does not alter it immediately, but converts it, after a few days, into a 
crystalline pulp consisting of the oil turned yellow and cuminamide. 

Cumonitrile dissolves but slightly in water, and renders it milky. 
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Paranicine. 

C 20 NH 13 = C 20 XH U ,H 2 . 

Sx. Evre. JC. Ann. Ghim. Phys. 25, 506; Ann. Pharm. 70, 266; J.pr. 
Chem. 46, 468. 

Compare page 142. 

Formation and Preparation (comp, p, 169.) Sulphuretted hydrogen is 
passed through alcoholic solution of nitroparanicine saturated with 
ammonia; the liquid is evaporated; the residue is dissolved in weak 
hydrochloric acid; and the filtrate is left to crystallise, whereupon octo- 
hedrons of hydrochlorate of paranicine separate out. From this salt 
ammonia precipitates paranicine in pale yellow flocks. 


20 C. 

. 120 . 

... 81-63 

St. Evre. 
. 81*34 

25T. 

. 14 . 

... 9*53 ... 

. 9*51 

13 H. 

. 13 . 

... 8-84 ... 

. 8*82 

C-°NH 13 ,. 

. 147 .. 

... 100-00 ... 

. 99*67 


If paranicine be dissolved in ether immediately after precipitation, and the ether 
then evaporated, there remains an amber-coloured oil, which dissolves in hydrochloric 
acid, and is precipitated by ammonia in snow-white flocks. These flocks dissolve in 
cold ether, and on evaporating remain as a solid mass, without passing through the 
liquid state. 

Paranicine is insoluble in water. 

Its solutions in dilute nitric, acetic and oxalic acids, yield crystallis- 
able salts soluble in water. 

j Hydrochlorate of Paranicine. Octohedrons which redden litmus. 
Decomposes readily by contact with the air. Insoluble in cold water. 


St. Evre. 
mean. 


20 C . 

.. 120*0 . 

... 65*57 .... 

.... 65*59 

N . 

... 14-0 . 

7*65 .... 

.... 7*86 

14 H . 

.. 14-0 . 

7*65 .... 

.... 7*73 

Ci. 

... 35-9 . 

... 19*13 


C-°NH“ I-IC1 .. 

... 183-5 . 

... 100-00 



Ckloroplatinate of Paranicine. Obtained by precipitating the hydro¬ 
chlorate with bichloride of platinum. Crystalline precipitate which 
becomes liquid after a while, and is altered by light and air. 


20 C . 

.... 120-0 ... 

34*00 ... 

St. Evre. 
. 33*71 

N . 

.... 14*0 ... 

3-97 


14 H ... 

.... 14*0 ... 

3*97 ... 

. 4*31 

Pt.... 

.... 98*7 ... 

27*96 ... 

. 27*77 

3 Cl... 

.... 106*2 ... 

30*10 ... 

. 29-00 

C 2 °NH 13 ,HCi,PtCi? .... 

. 352-9 .... 

100*00 



Paranicine is soluble in acetic acid and in ether. 
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CHLOUAZO-AMIDOGEH-NUCLEUS 0»CFNAdH*. 


Cldorazo-amidogeiunucleus C 30 CPN AdH 0 . 

Chloronicine. 

C 20 N 2 C1 2 H 12 = C 20 Cl 2 NAdH 8 ,H 2 . 


St. Evre. (1849.) N. Ann. Oldm . Phys. 25, 499; J. pr. Chem. 46, 

4G3; Ann . Pharm . 70, 265. 

Formation and Preparation (comp. p. 173.) Into an alcoholic solution 
of nitrochloronicine, ammonia gas and hydrosulphuric acid are passed alter¬ 
nately, as long as sulphur continues to deposit; the liquid is boiled down; 
the residue exhausted with dilute hydrochloric acid, and the gold-yellow 
filtrate evaporated to the crystallising point. In this manner, hydro 
chlorate of chloronicinc is obtained, the concentrated aqueous solution of 
which, on being mixed with ammonia, deposits brown flocks of chloro- 
nicino, which dissolvo on addition of more water and are therefore 
difficult to purify. 


20 C . 

... 120*0 . 

... 51-99 ... 

St. Evre. 
. 51*54 

2 N . 

... 28-0 , 

... 12-13 ... 

. 13-39 

2 Cl. 

... 70*8 . 

... 30-67 ... 

. 29*58 

12 H . 

.. 12-0 . 

... 5-21 ... 

. 5*61 

C a, N 2 Ci 3 H 13 .. 

.. 230-8 

... 100-00 ... 

. 100-12 


St. Evre supposed the atomic weight to he half this amount. Laurent & Gerhardt 
doubled his formula ( Compt . chim. 1849, 163). 

According to Gerliardt, the compound is perhaps identical with cliloranilmc 
(comp. p. 142). 

Decompositions. 1. The solution of hydrochlorate of chloronicine 
neutralised with ammonia acquires an alkaline reaction after a while 
from decomposition. The solution of chloronicinc in ether leaves on 
evaporation a pale brown oil which dissolves completely in cold hydro- 
chloric acid, forming a solution from which ammonia throws down para- 
nicine (p. 181.) 

Hydroclihrate of Chloronicine. Light yellow, slender prisms, gene¬ 
rally united in stars by threes. Reddens litmus strongly. Turns brown 
OB the surface when exposed to the air. — Its concentrated solution mixed with 
a few drops of ammonia, immediately turns hyacinth-red and deposits chloronicine 
in brown flocks. Dissolves very easily even in cold water. 


St. Evre. 


me mi. 


20 C . 

... 120-0 . 

... 39*52 ... 

. 40*32 

2 N . 

.... 28*0 . 

... 9*22 .... 

. 9*91 

4 Cl. 

... 141-6 , 

... 46*G2 .... 

. 45*52 

14 H . 

... 14-0 . 

... 4*64 ... 

. 5*48 

C 20 N 2 Cl s H 12 ,2HCl. 

.... 303-6 . 

... 100*00 ... 

. 101-23 


Chloride of mercury precipitates hydrochloride of chloronicine. 
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Ckloroplatinaie of Chloronicine. Prepared by mixing aqueous hydro- 
chlorate of chloronicine with bichloride of platinum, evaporating, and 
washing the deep yellow granular precipitate with ether. 


20 C . 


.. 18-67 .. 

St. Evre. 
. 18*83 

2 N . 

. 28*0 . 

.. 4’35 .. 

. 5*38 

8 Cl.. 


.. 44*07 ... 

. 43*64 

14 H . 

. 14*0 . 

.. 2*18 ... 

. 1*93 

2 Pt. 

. 197*4 . 

.. 30*73 ... 

. 30*22 


C 20 N 2 Cl 2 H 12 ,2HCl,2PtCP ... 642*6 .... 100*00 . 100*00 


Acetate of Chloronicine. Chloronicine recently prepared and dried 
in vacuo, is dissolved in dilute acetic acid, and the solution is evaporated 
in vacuo. 

Pale yellow, four-sided prisms, easily decomposible by light and 
air. Has an acid reaction, even after repeated recrystallisation. 


28 C . 

. 168*0 

.... 47*88 .. 

St. Evre. 
. 47*56 

2 N . 

. 28*0 

.... 7*98 .. 

. 8*41 

2 CL. 

. 70*8 

.... 20*18 ... 

. 19*88 

20 II . 

. 20*0 

.... 5*70 ... 

. 6*32 

8 O . 

. 64*0 

.... 18*26 .. 

. 17*83 


C- a N' 2 Cl 2 H 13 ,2C 4 H 4 0 4 .... 350*8 .... 100*00 . 100*00 


Primary Nucleus C 20 H 14 . 

Cymene. C 20 H U . 

Geritardt & Cahours. (1841.) N. Ann. Chim. Phys. 1, 102; Ann . 
Pharm. 38, 101. N. Ann. Chim. Phys . 1, 372; Ann. Pharm. 38, 
845. 

Z. Delalande. (1841.) N. Ann. Chim . Phys. 1, 368; Ann . Pharm . 
38, 342. 

Noad. Ann. Pharm. 63, 2S1; Mem. Chem . Soc. 8, 421; Phil. Mag. J. 

32, 15; abstr. J. pr. Chem. 44, 145. 

Mansfield. Ann. Pharm. 60, 162; Chem. Soc. Qu. J. 1, 244. 

Kraut. Desserkition iiber Cuminol und Cymen. Gottingen, 1854; 
abstr. Ann. Pharm. 02, .96; J. pr. Chem. 64, 159; N. Ann. Chim. 
Phys. 43, 347. 

Church. N. Phil. Mag. J. 9, 256; J. pr. Chem. 65, 884.— N. Phil. 

Mag. J. 13, 415; J. pr. Chem. 72, 125; Ann. Pharm. 104, 111. 

A. W. Hofmann. Ann. Pharm. 97, 206; N. Ann. Chim Phys. 52, 104. 
Barlow. Ann. Pharm . 98, 245. 

Haines. Chem. Soc. Qic. J. 8, 289; J, pr. Chem. 68, 430; Chem. Centr . 
1856, 593. 

Lallemand. N. Arm. Chim. Phys. 49, 156; abstr. Ann. Pharm . 102, 
119. 

Sieveking. Dissertation uler Cuminol und Cymen . Gotfc, 1857; abstr. 
Ann. Pharm . 106. 260. 
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PRIMARY NUCLEUS C 2 »HK 


J. Trapp. Pelersb . Acad. Bull. 16, 296; Ann . Bktrm. 108. 386; /. ©r. 

Ghcm. 74, 428. 

Ci/men , Cymol, Camp ho gen (Delalande). Camphene, Hydride of Thy my l, Thymyl - 
wmscratoff ,. 

Sources . In Homan oil of cumin, the volatile oil of Oummum 
Gymmum (Gerhardt & Cahours. For the amount see p. 144.) — In the 
volatile oil of watcr-hcmlock (Cicuta mrosa). (Trapp, p. 145); in tlie 
volatile oil of Plychotis Ajoioan , according to Haines; but according to 
Stenhouse, it does not occur in that oil (see Thymol.) — In volatile oil 
oi thyme (Lallemand.) Mixed with thymene, it forms the greater part 
of that which distils below 180°, and may be obtained by agitation with 
oil of vitriol, which dissolves the tliymene, while cymene floats on the 
surface (Lallemand). 

Formation . 1 . In the dry distillation of coal, passing over into the 

lighter, but for the most part into the heavy oil of coal-tar (Mansfield.) 
— 2. By distilling camphor with phosphoric anhydride (Delaland); with 
chloride of zinc (Gerhardt.) — 3. In the action of moist carbonic acid 
gas on oil of turpentine at a low red heat, there is produced, with evolu¬ 
tion of carbonic oxide, an oil having the composition of cymene (Deville 
Ann. Ghim . Phys. 75, 66); 

C 20 H 16 + 2 CO 2 =* C 20 H H + 2 HO + 2CO. 

4. By boiling cuminic alcohol with alcoholic potash (Kraut.) *— 5. When 
purified oil of wormwood is repeatedly distilled over phosphoric anhy¬ 
dride, and finally over potassium, a compound is obtained similar to or 
identical with cymene (Leblanc, F. Ann . Ghim . Phys. 16, 334.) — 6. Oil 
of wormseed (the volatile oil of the officinal Semen Gynce) does not contain 
cymene ready formed; but from the cincebene (C 10 H 8 or C 20 H 1G ) and 
cinmbene-camphor (C 10 Ii 9 O or C 20 H 18 O 2 ) contained in it, cymene is pro¬ 
duced, together with other oils, by heating with iodine or with dilute 
nitric acid. a. By distilling wormseed oil with iodine, agitating the 
product with potash-ley, then with mercury and lumps of potash, a 
mixture of cymene, cinmbene and cimebcno-eamphor is obtained. — 
b. When wormseed oil is distilled with 2 vols. nitric acid of sp. gr. 1*16, 
nitrous fumes are evolved and volatile oils pass over. At the same time 
there is produced a resin, which, by continued boiling with an additional 
2 vols. nitric acid, is converted into toluylic acid, nitrotoluylic acid and 
other products. Hence Hirzel supposes that cymene is first formed and 
immediately undergoes further alteration. (Hirzel, Zeitschr. PI harm. 
1854, 23 and 67; 1855, 84 and 181; see also infra, Wormseed-oil.) 

Preparation . From Roman Oil of Cumin. — 1. The portion which 
passes over in fractional distillation below 2G0 C is rectified over caustic 
potash, the whole of the euminol then remaining behind as cuminate of 
potash. (Gerhardt & Oaliours.) The cymene thus obtained amounts to 41 — 44 
per cent, of the Roman oil of cumin. (Noad.) — 2. The cumiuol is separated in 
the manner described at page 145, and the cymene is dried and rectified. 
—. 3. If it be not desired to obtain the euminol, or only as cuminic acid, 
the Homan oil of cumin may be decomposed with alcoholic potash, as 
described at page 149. (Kraut.) 

B. From Goal-tar Oil. (See xi, 135, 130.) 
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C. From Camphor. Camphor is repeatedly distilled with phosphoric 
anhydride (Delalande), or better with fused chloride of zinc, a few pieces 
of chloride of zinc being heated in a capacious tubulated retort to inci¬ 
pient fusion, and camphor added by small portions, whereupon the mix¬ 
ture froths up and blackens, and a distillate passes over still containing a 
large quantity of camphor. This distillate must be purified by repeated 
rectification over chloride of zinc. This process yields a large quantity of cymene 
with a comparatively small quantity of chloride of - zinc. (Gerkardt, Trelite> 
8, 608.) 

Properties. Colourless, strongly refracting oil. (Gerkardt & Cakours.) 
Eoils at 170*7° (Church); 171° (Mansfield); 171*5° (Noad); 175° (Ger¬ 
hard t & Cakours ; Delalande; Lallemand); at 177 5°, correction being 
made for the lower temperatures of the column of mercury in the stem of 
the thermometer. (H. Kopp, Ann. Pharm. 94, 319.) Cymene prepared 
from Roman oil of cumin boils after rectification over sodium at 170*7°, but after treat¬ 
ment with oil of vitriol aided by heat, and separation with water, it boils at 175—176° 
like the camphor prepared with chloride of zinc. (Church.) 

Sp.gr. = 0*845 at 26*7° (Haines); 0*857 at 16° (Noad); 0*860 at 
13° (Delalande); 0*860 at 15° and 0*861 at 14° (Gerhardt & Cahours); 
0*8678 at 12*6° = 0*8778 at 0°. (Kopp.) — Has an agreeable odour of 
lemons (Gerhardt & Cahours, Noad); when prepared from camphor it 
has a different odour (Gerhardt & Cahours) like that of camphor (Noad) ; 
hut cymene prepared from Roman cumin-oil, if treated with oil of vitriol, and separated 
by water, smells like that prepared from camphor. (Gerhardt.) Cymene prepared 
from Ptychotis has a sweetish, smoky odour. (Haines.) Permanent in the air. 
(Gerhardt & Cahours). Vapour-density = 4*64 (Gerhardt & Cahours); 
4*69 (Delalande.) 


G Cah.o r urs & Delalaade - Leblanc. Kraut. Haines. 
mean. 

20 C . 120 .... 89*56 89*07 .... 88*75 .... 88*9 .... 88*95 .... 89*87 

14 H . 14 .... 10*44 10*83 .... 10*38 .... 10*6 .... 10*81 .... 10*66 

. 134 .... 100*00 . 99*90 .... 99*13 .... 99*5 .... 99*76 .... 100*53 


Yol. Density. 

C-vapour . 20 8*3200 

H-gas . 14 0*9702 

Vapour of Cymene . 2 9*2902 

1 . 4*6451 

The cymene analysed by Gerhardt Sc Cahours, was prepared from Roman oil of 
cumin ; Deialande’s from camphor ; Leblanc's from oil of wormwood ; Haines's from 
oil of Ptychosis; Kraut’s from cuminic alcohol. 

Decompositions. 1 . On passing air for several months through cymene prepared 

from oil of thyme and contaminated with thymene, it becomes viscid, assumes a dark 
red colour, and partly disappears; the mixture then yields thymene to aqueous potash. 
(Lallemand.) — 2. Cold fuming sulphuric acid dissolves cymene with dark 
red colour, without evolution of sulphurous acid, and forms sulphocy- 
molic acid. (Gerhardt & Cahours ; Delalande.) Ordinary oil of vitriol 
has no action upon cymene. (Gerhardt & Cahours.) Cymene exposed 
to the vapour of anhydrous sulphuric acid assumes a red and ultimately 
a black colour, becomes viscid, and forms with water a slightly coloured 
















186 


PRIMARY NUCLEUS CPH 11 . 


solution of eulpliocymolic acid—dark-coloured if tlic sulphuric acid is in 
excess or brought into the liquid too quickly—which on standing deposits 
a thick oil still containing a largo quantity of cymene. No product 
analogous to sulphide of benzene is formed in this reaction. (Sieveking.) 
— 8. Promine and chlorine , in presence of water, unite with cymcne 
directly and without evolution of hydrochloric or lxydrobrornic acid, and 
form bromide or chloride of cymcne and hydrogen. (Sieveking.) Dry 
chlorine heats cymcne, turns it brown and chars it. When cymene is 
repeatedly subjected to slow distillation in a stream of chlorine, a large 
quantity of hydrochloric acid is evolved, and finally between 170° and 
280°, an oil passes over containing 10*7 per cent, of chlorine, similar to 
that which is produced by the action of alcoholic potash on chloride of 
hydrogen and cymene. (Sieveking.) — According to Gerhardt and 
Cahours, bromine or chlorine eliminates hydrobromic or hydrochloric acid 
gas, and forms a brominated or chlorinated product, which is decomposed 
by distillation. — Cymene does not absorb hydrochloric acid gas.— 
4, Cymcne carefully mixed with strongly cooled (fuming?) nitric acid, 
forms nitrocymene. (Barlow.) Moderately dilute nitric acid does not 
act upon it at mean temperature, hut converts it, at the boiling heat, into 
a peculiar acid (Gerhardt & Cahours), into toluylic (xiii, 8 ) and nitro- 
toluylic acids (xiii, 22 .) (Noad.)—5. Nitvosulphuric acid, when strongly 
cooled, scarcely affects it, but at 50° converts it into an oil, from which 
after some time binitrocymcne separates. (Kraut.) — 6 . Cymcne is not 
at all affected by caustic potash. (Gerhardt & Cahours.) — 7 . Heated 
with bichromate of potash and sulphuric acid, it is converted into insolinic 
acid (xiii, 318.) (Hofmann.) It is violently attacked thereby and converted into 

an oil which is not altered by caustic potash. (Gerhardt and Cahours. It is not de¬ 
composed by continued digestion with chromic acid. (Noad.) — 8 . It is not altered 
by digestion with sulplmric acid and peroxide of manganese. (Noad.) —. 
With permanganic acid, it solidifies to a pulp of hydrated manganic oxide, 
without formation of a peculiar acid. (Noad.) 

Combinations. Insoluble in water. Docs not combine with alkaline 
bisulphites. (Bortagnini, Ann. Pharm. 85, ISO.) Dissolves readily in 
alcohol , ether and fat oils. (Gerhardt & Cahours.) 


A'ppe7idix to Cymene. 

a Cymene. C 20 H U . 

Barlow 7 ". Ann. Pharm. 08, 245. 

By treating nitrocymene with a pulp of acetic acid and iron filings, 
Barlow obtained, besides cymidine, an oil which was insoluble in hydro¬ 
chloric acid, boiled at 175° after repeated rectification, and contained 
89*21 per cent. C and 10'67 H. It had therefore the composition of 
cymene, but when treated with fuming nitric acid, it yielded nitrocymene 
lighter than water 3 hence Barlow distinguishes it as u-eymene. 



CARYOPHYLLIN. 


187 


Caryophyllin. 

C 20 H 16 O’ 2 = C 20 H U ,2HO 1 

Lodibert. (1825.) J. Pharm. 11, 10] ; N. Tr. 11,1, 108; abstr. 

Kastn. Arch. 5 , 463; Report, 22 , 134. 

Bonastre. J. Pharm. 11 , 103; N. Tv. 11 , 1 , 112 ; abstr. Kastn. Arch . 

5 , 463; Repert. 25, 134; J". Pharm . 13, 519. 

Chazereau. Ji Pharm. 12, 258. 

Dumas. Ami. PAys. 53, 169 ; Mww. Pharm. 9, 73 ; Poyy. 29, 90. 
Mylius. J.pr. Chem. 22 , 105. 

Jahn. Ann. Pharm. 19, 333. 

Muspratt. Pharm. J. Trans. 10 , 343; Liebig & Popp's Jahresber . 

1850, 510. 

Nelkelcampher, Stearoptene of oil of cloves. Discovered by Lodibert & Baget. 

Sources . Occurs abundantly in East Indian clones, in smaller quan¬ 
tity in those from Bourbon, not in those from Cayenne. (Lodibert, 
Bonastre.) It is not decidedly known whether the camphor which, 
according to Bizio ( Brugn. Giorn. 19, 360), is deposited from oil of cloves 
in the cold, is identical with caryophyllin. 

Preparation . Cloves immersed in cold alcohol are left to stand for 
about a fortnight till the crystalline deposit of caryophyllin no longer 
increases ; the precipitate is then collected on a filter. (Lodibert.) The 
resin which adheres to them may be removed by washing with aqueous 
soda. (Bonastre.) Mylius washes the caryophyllin which separates 
spontaneously from oil of cloves with cold alcohol, and crystallises it 
from boiling alcohol. Muspratt exhausts cloves with ether, separates 
the caryophyllin by water, and purifies it by treatment with ammonia. 
The product amounts to about 3 per cent, of the cloves. (Bonastre.) 

Properties. Spherules composed of radiating, white needles having a 
silky lustre, somewhat rough to the touch, not phosphorescent when 
rubbed. (Bonastre.) When heated it melts like a resin (Bonastre) 
sinters together somewhat at 320°, but does not melt till heated above 
330°, forming a glass of faint yellow colour, which on cooling solidifies in 
crystalline nodules, melts again on renewed and stronger application of 
heat, and then solidifies on cooling to a mass exhibiting numerous fissures. 
This glass if again heated, becomes white and turbid, as if from incipient 
crystallisation, but melts again to a clear liquid, and flies to pieces sud¬ 
denly on cooling. After stronger heating, it becomes much more easily 
soluble in alcohol, forming a yellow solution, and being at the same time 
converted into a hitter astringent substance. (Mylius.) At 280° it 
begins to volatilise (with an odour of resin according to Bonastre), with¬ 
out colouring or fusion, and may be completely sublimed in an air-bath 
between 280° and 290° (Mylius) ; at 285°. (Muspratt.) Tasteless and 
inodorous. Neutral. (Bonastre.) 


20 C . 

. 120 . 

... 78*94 ... 

Dumas. 
mean. 

. 78*13 . 

Mylius. 

mean. 

... 78*14 

16 H. 

. 16 . 

... 10*53 ... 

. 10*48 . 

... 10*65 

2 O . 

. 16 . 

... 10*53 ... 

. 11*39 . 

... 11*21 

CPIi 16 0- ... 

. 152 . 

... 100*00 ... 

. 100-00 . 

... 100*00 


Etlling (Liebifj, Org. Chem. 338) and Muspratt obtained numbers corresponding 
to the formula C- u ll lti O-, 
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Decompositions . Caryopliyllin burns with a bright, white fuliginous 
hame.^ (Jalm.)— 2. It dissolves in oil of vitriol with rose-colour, 
changing to blood-rod (Bonastre); it assumes with oil of vitriol an orange- 
colour, changing to blood-red, and when heated, to carmine-red, and then 
to brown with evolution of sulphurous acid. From the cold-prepared 
solution in oil of vitriol water throws down unaltered caryopliyllin; and 
the portion which has not been dissolved by the oil of vitriol, but con¬ 
verted into a blood-red mass, swells up by contact with water and changes 
to a white, loose, semicrystalline tissue. (Mylius.) — 3. It is not altered by 
cold nitric acid (or even by the warm acid, according to Mylius); but by 
the boiling acid it is converted into a resin (with the fuming acid, a 
slight evolution of nitrous gas takes place), without formation of oxalic 
acid. (Bonastre.) 

Combinations. Insoluble in water , even at the boiling keate (Mylius, 
Jalm.) 

Insoluble in dilute mineral acids. (Mylius.) According to Chazereau, it 
dissolves in water acidulated with sulphuric acid. Insoluble in ammonia and 
potash , whether caustic or carbonated. (Mylius.) 

Sparingly soluble in aqueous soda, and somewhat more in aqueous potash. 
(Bonastre.) 

Sparingly soluble in strong acetic acid ; insoluble in cold, soluble in 
boiling alcohol; easily soluble in ether ; in both these liquids, however, 
it dissolves less readily, in proportion as it is more free from resin. 
(Bonastre.) The alcoholic solution becomes milky on addition of water. 
(Jahn.)— Soluble in rectified oil of turpentine , less in roclc-oil. (Jalm.) 


Conjugated compounds of the Primary-nucleus, C 20 H 14 . 

Sulphocymenic Acid, 

C 20 H 14 S 2 O° = C 20 H 14 , 2 SO 3 . 

Geriiardt & Cahours. (1841.) N. Ann . Chim. Phys. 1 . 106; J. pr. 

Chem. 23, 355; Ann. Pharm. 38, 101. 

Delalande. N. Ann. Chim. Phys. 1 , 368; Ann. Pharm. 38, 342. 
Church, Phil. Mag. J. 9, 256; J. pr, Ghent . 65, 384. 

Sie v eking. Dissertation uber Cuminol mul Cymen . Gbtt. 1857, 17; 

abstr. Ann. Pharm. 106, 257; J. pr. Chem. 74, 505, 

Sulphocymolic acid , Acide sulfo-eymeniqae (Gerhardt & Cahours). Acide sulfo - 
campkique (Delaland.) Sulfocymyls&ure (Sieveking). Acide thymyl-sulfureux (Ger¬ 
hardt) . Cymeschwefdsdure , 

Formation . (p. 185.) — It appears also to be produced by the action 

of fuming oil of vitriol on chloride of cymene and hydrogen (see below). 
(Sieveking ) 

Preg)aration. Cymene is dissolved in a slight excess of fuming sul¬ 
phuric acid (the mixture being cooled, according to Gerhardt & Cahours ; heated in 
the water-bath, according to Delalande) ; the liquid is diluted with water, satu¬ 
rated with carbonate of lead, and filtered; and the solution of sulpho- 
cymenate of lead is evaporated to the crystallising point. — The aqueous 
solution of the crystals decomposed by sulphuretted hydrogen, and eva¬ 
porated in vacuo after filtration, yields sulphocymenic acid. (Delalande.) 
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As the solution of the lead-salt is apt to decompose during evaporation, 
and leave a dark-brown mass, the solution of which is not decolorised by 
sulphuretted hydrogen, Sieveking decomposes the baryta-salt with dilute 
sulphuric acid, removes the excess of that acid by carbonate of lead, and 
the dissolved lead by sulphuretted hydrogen, and thus obtains aqueous 
sulphocymenic acid. 

Properties. Small deliquescent crystals. (Delalande.) 

Decompositions. 1. With fuming nitric acid , it easily forms nitro- 
sulphocymenic acid,’ the salts of which detonate when heated. (Church.) 
— 2. The dry baryta-salt brought in contact with pentachloride of 
phosphorus, yields a yellowish distillate, which, when mixed with water, 
deposits a heavy brown oil. (Sieveking.) 

Combinations. With metallic oxides it forms the sulphoci/menates. 
These salts are all soluble ; hence the solution of the baryta-salt does not 
precipitate metallic salts. (Gerhardt & Cahours.) 

Sulphocymenate of Soda. — Obtained by precipitating the solution of 
sulphocymenate of baryta with an exactly equivalent quantity of carbo¬ 
nate of soda, and evaporating the filtrate over the open lire. 

Slender needles or laminco having a silky lustre. Dissolves very 
readily in water and alcohol. Contains 5 At. water of crystallisation, 
which go off at 170°. (Sieveking.) 


C-°H 13 S 2 O c . 

. 213 .. 

75'S0 

Sieveking. 

mean. 

Na . 

. 23 .. 

.. 8*18 .. 

. 8*22 

5 HO. 


.. 16*02 ... 

. 14*80 


C-’ G NaH 13 S-0 G + 5Aq. 281 .... 100*00 


Sulphocymenate of Baryta. — The solution of cymene in fuming sul¬ 
phuric acid (gently heated, according to Gerhardt & Cahours) is satu¬ 
rated with carbonate of baryta, and the filtrate is evaporated to the 
crystallising point. 

The crystals heated to 100° (Gerhardt & Cahours), 130° (Trapp), 
170° (Sieveking) yield the anhydrous salt. 


20 C . 

Dmj. 

. 120*0 . 

.. 42*61 

Gerhardt & Cahours. 
mean. 

. 42*15 

13 H . 

. 13*0 . 

.. 4*62 

. 4*70 

Ba. 

. 68*6 . 

.. 24*36 

. 24*10 

2 S . 

. 32-0 . 

.. 11*36 

. 11*60 

6 0 . 

. 48*0 . 

.. 17*05 

. 17*45 

C a) BaH 13 S 3 O c . 

. 281*6 . 

... 100*00 

. 100*00 


The salt prepared with cymene from cieuta-oil, contains 24*75 p. c. Ba (Trapp). 

Compounds with Water . Sulphocymenate of baryta crystallises with 
2 At. water (Gerhardt & Cahours), S At. (Sieveking) with 4 At. (Dela¬ 
lande). 























190 CONJUGATED COMPOUNDS OF THE PRIMARY NUCLEUS 0»H 14 . 

a. Bi-hyd rated. — Crystallises by cooling or evaporation in lamina) 
having a strong pearly lustre. (Gerhardt & Cahours.) 


20 C . 

. 120.0 .. 

.. 40*05 

Gerhardt &. Caliour 
. 39*90 

15 H . 

. 15.0 .. 

.. 5*02 

. 5*25 

Ba. 

. G8*G .. 

.. 22*88 


2 S . 

. 32.0 .. 

.. 10*GG 


8 O . 

. 01.0 .. 

.. 21*39 



C a, 13aII I3 S 2 0‘‘ + 2Aq . 299*0 .... 100*00 


/3. Ter-Jiydrated. — The solution evaporated till a crystalline film 
forms on its surface and cooled, yields the tor-hydrated salt in pearly 
land me having the form of Brookite. (Sicveking.) 


Sicveking. 


20 C. 

. 120*0 . 

.. 38*9 


13 ll . 

. 13*0 

.. 4*2 


Ba . 

. 08*5 . 

.. 22*2 .... 

.... 22*30 

2 S. 

. 32*0 . 

.. 10*4 .... 

.... 10*03 

G O. 

. 48*0 . 

.. 15*6 


3 HO. 

. 27*0 .. 

.. 8*7 .... 



C- u Batl Ki S“O t5 + 3Aq .... 308*5 .... 100*0 


7. Tetra-hydrated. — Laminae obtained by evaporation and recry- 
stall isation. 

Delalande. 


20 C . 

... 120*0 . 

.. 37*7S .... 

... 35*41 

17 H . 

... 17.0 . 

.. 5*35 .... 

... 5*57 

Ba. 

... G8*G . 

.. 21*59 


2 S . 

... 32*0 . 

.. 10*07 


10 O . 

.... 80*0 . 

... 25*21 


C a, BaH 11 S-O fi + 4Aq ..... 

.... 317-6 . 

... 100*00 



Contains, according to Delalande (in accordance with his incorrect calculation of 
the tetra-hydrated salt) 20*1 p. 0 . of baryta, which however would come nearer to the 
quantity of baryta in the bi-hydratud salt (calculation, 25*5 BaO). 

Aqueous Solution . The baryta-salt dissolves readily in water, 
alcohol and ether. The aqueous solution decomposes when boiled; the 
hot-saturated solidifies 011 cooling. (Gerhardt & Cahours.) Tastes bitter, 
thou disagreeably sweet; saccharine* 

Interpolation. Sulphocymenate of Baryta containing the acid C 10 IF s S 2 O G . 

Gerhardt & Cahours, by neutralising crude sulpliocymenic acid, in the cold , with 
carbonate of baryta, once obtained a confusedly crystalline mass, which dissolved in 
water much more readily than the ordinary (hot-prepared) salt, and contained 15*75 
p. c. barium, whence they regarded it as C* ,,) H 27 BaS 3 0 6 (calculation 1G*4 Ba.) 
Sicveking did not succeed in preparing this salt. 

Sulphocymenate of Lime. Obtained by neutralising crude $11 Ip I10- 
cymcnic acid with marble. Thin colourless lamina) (having the taste of 
the baryta-salt, according to Delalande), very soluble in water and 
alcohol. Gives off 1 At. water (7*97 p. c.) at 150°, then 2 At. more (13*4 
p. c. in all) at 170°, and then contains 7*98 p. c. alcum (C 20 H l3 CaS 2 O G = 
8*5 Ca). (Sieveking.) 




























ANETIIOL OR ANISE-CAMPHOR. 


191 


Sulpkocymenate of Lead .— Preparation (p. 188). Pearly lamina? 
which, at 120°, give off* 10*3 p. c. water (4 At. = 10*24 p. c.) witliout 
further alteration. (Delalaude.) 



Laminae. 


Delalaude. 

PbO . 

. 111*8 . 

.. 31*69 . 

. 31*80 

17 H .. 

. 17*0 . 

.. 4*82 . 

. 4*60 

2 S ... 

. 32*0 . 

... 9*07 . 

. 9*40 

9 O . 

. 72*0 . 

.. 20*40 . 

. 20*45 

C-»PbH 13 S-X) 6 + 4Aq.... 

.... 352*8 .. 

.. 100*00 . 

. 100*00 


When prepared with cymene obtained from oil of cicuta, it contains, after drying 
at 123°, 32*56 p. c. lead (C-°H 13 PbS 2 0 6 = 32*74), Trapp. 


Cupric Sulphocymenate. Obtained by decomposing the baryta-salt 
with sulphate of copper. Light green lamina? with a silky lustre ; easily 
soluble in water and alcohol. (Sieveking.) 

Sulpliocymenate of Silver. The solution of carbonate of silver in 
sulphocymenie acid becomes coloured when evaporated in vacuo or over 
the water-bath, and leaves a brown residue containing a few needle- 
shaped crystals. (Sieveking.) 


Oxygen-nucleus C 20 H 12 O 2 . 

Anetliol or Anise-camphor. 
C 20 H 13 0 2 . 


Gunther. Aim. 1783, 156. 

Saussuri. N. Ann. Chim. Phys. 13, 280. 

J. Dumas, Ann. Pharm. 6, 253. 

Blanchet & Sell. Ann. Pharm. 6, 2873 (?) 

Caiiours. Rev. scient. 1840, 342; J. pr. Ghem. 22, 5S ; in detail, A r . 
Ann. CMm. Phys. 2, 274; J. pr. Cheni. 24, 337; Ann. Pharm. 41, 
56; Compt. rend. 19, 795; in detail, N. Ann. Chim. Phys. 14, 4S9; 
J. pr. Ghem. 36, 421. 

Laurent. Compt. rend. 10, 531 ; 12, 764; Rev. scie?it. 10, 5 and 376; 
J. pr. Ghem. 27, 232. 

Gerhardt. Ann. Chim. Phys. 72, 167; Compt. rend. 15, 498; JSf. Ann. 
Chim. Phys. 7, 292; Compt. chim. 1845, 65; J. pr. Chim . 36, 267; 
abstr. Compt. rend. 20, 1440. 

Investigated particularly by Cahours, Laurent and Gerhardt, the last of whom 
recognised the chemical identity of oil of tarragon with oil of anise and oil of fennel. The 
chief constituents, chemically similar but physically different, of the oils of anise, star- 
anise, fennel, and tarragon, are here united under the name anetkol, which was formerly 
used provisionally by Gerhardt for aniso'in. 

Sources. The volatile oils of anise (Pimpinella Anisimi), fennel 
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(. Antihunt Fmniciihm), tarragon ( Artemisia Dracunculw ), and star-anise 
(lUicium anisatum ), consist almost wholly of anethol; and with the same 
mode of preparation, the oils of anise, fennel, and star-anise consist in 
some cases of a solid crystallisable variety of anethol, in other cases of 
liquid anethol; in the latter case, they generally contain also small 
quantities of a hydrocarbon isomeric with oil of turpentine. Anethol 
exists ready formed in the plants, and, according to Mohr, sometimes 
separates in the form of a flocculent wool, from bruised fennel seeds 
which have been left to themselves for a long time. ( Comment zur Freuss. 
Fharmalcopoe , 2, 207.) 

Separation : a. Of solid Anethol (Anise or Fennel Camphor) from Oil 
of Anise, Fennel , or Star-anise (see p. 191). The commercial oil is left 
to solidify at 0°, and pressed between filtering paper (Saussure) as long 
as the paper takes anything up, then crystallised two or three times 
from alcohol of sp. gr. 0*85 (Cahours), from warm alcohol of 90 p. c., 
and freed from adhering alcohol by fusion. * (Blanchet & Sell.) The water 
which passes over with oil of fennel, deposits anethol, on keeping, in broad white 
laminae. (Bizio, Brwjn. Giorn. 19, 3(>0.) 

b. Of liquid Anethol from Oil of Fennel or Oil of Tarragon. Oil of 
fennel is subjected to fractional distillation, and the portion collected 
which passes over at 225° (Cahours) ; or the same process is applied to 
oil of tarragon, and the portion collected which, passes over at 200° 
(Laurent) ; the last portions of the distillate are collected and rectified 
till a product of constant boiling point is obtained. (Gerhardt.) 

Properties . Anethol exhibits totally different properties, according 
as it is obtained from one or other of the above-mentioned oils. 

a. Solid Anethol from Anise , Fennel , or Star-anise oil. Anise-camphor, 
Stearoptene of Anise-oil. — White, granular mass. (Saussure), White 
shining lamina). (Cahours.) Hard as white sugar (Saussure); friable, 
especially at 0°; melts at 16° (Blanchet & Sell), 18° (Cahours), 20° 
(Saussure) ; at 15° in the fresh state; at 20°, after keeping for a year. (Bizio.) 
Boils at 220° (Blanchet & Sell) ; at 222°, almost without decomposition 
(Cahours), and without alteration of tlio melting point. (Blanchet & 
Sell.) Sp. gr. of solid anethol at 12° = 1*044; in the liquid state at 
25° = 0*9849 ; at 50° = 0*9609 ; at 94° = 0*9256, the sp. gr. of water 
at 12° being supposed = 1. (Saussure.) Has a fainter and more agree¬ 
able odour than anise-oil. Vapour-density = 5*19 at 838°, greater at 
lower temperatures. (Cahours, Compt rend* 20, 51; Fogg. 65, 420; 
comp, vii, 54.) Permanent in the air. (Blanchet & Sell.) Less volatile at 
ordinary temperatures than common camphor. 

b . Liquid Anethol from Oil of Fennel . Oil which does not solidify 
at 10°. Lighter than water. Boils at 225°. (Cahours, see p. 191.) 

c . Liquid Anethol from Oil of Tarragon . Colourless mobile oil, 
having the taste and odour of oil of tarragon. (Laurent.) Smells like 
oil of anise. (Gerhardt.) Sp. gr. 0*945 at 15°. Boils at 206°. 
Vapour-density = 6*157 (Laurent), 5*84. (Gerhardt.) Permanent in 
the air. (Laurent.) 
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Dumas. 


20 C . 

. 120 . 

.. 81*08 .... 

.... 80*18 

12 H . 

. 12 .. 

.. 8*11 .... 

.... 8*28 

2 O . 

. 16 .. 

.. 10*81 .... 

.... 11*54 


Blau diet. 
& Sell. 
80-71 
8*13 
11*16 


>0 2 . 

148 .... 100-00 

. 100-00 .... 100' 


Cahours. 

Laurent. 

. Gerhardt. 

20 c. 

. 80-96 .... 

81-00 

.... 80*81 

12 H. 

. 8-12 .... 

8*85 

.... 8*46 

2 O. 

. 10-92 .... 

10*15 

.... 10*73 

C 20 H 12 O 2 

. 100*00 .... 

100-00 

.... 100*00 



Vol. 

Density. 

C-vapour . 

. 20 .... 

. 8-3200 

H-gas .. 

. 12 .... 

.... 0*8316 

O-gas . 

. 1 .... 

. 1-1093 


Vapour of anetliol .... 2 . 10*2609 

5*1305 


Solid anethol fi*om anise-oil (Dumas); liquid from tarragon-oil (Laurent, Ger- 
hardt). Blandiet & Sell examined solid anetliol from anise and fennel oil; Cahours, solid 
anethol from anise-oil, and liquid from fennel oil with like results. For the composition 
of tarragon-oil, Laurent formerly gave the formulae C 24 H 1G 0 2 and C 32 H 31 0 3 . 

Decompositions . 1. Anetliol exposed to the air In the liquid state 

gradually loses the capability of crystallising (Cahours), and finally 
changes to a resin. (Saussure.) Melted anethol, but not the solid substance, 
absorbs oxygen from the air and thickens. (Blanchet & Sell, comp. p. 192.) 

2 . Anethol is inflammable, and burns easily with red, smoky flame. 
(Gunther, Laurent.) 

3. Hydrated phosphoric acid converts it into anisoin. When distilled 
with anhydrous phosphoric acid, it does not give off any hydrocarbon, 
but is converted into anisoin, part of which is decomposed during the 
distillation. (Cahours.) 

4. Oil of anise mixed with small quantities of oil of vitriol, becomes 
heated, acquires a fine blood-red colour, and is converted into anisoin. 
It dissolves completely in 3 or 4 pts. of oil of vitriol (even in the fuming 
acid), and after 24 hours, water separates part of it as unaltered oil, 
while the other portion remains dissolved, probably as sulphanetholic 
acid. (Cahours.) Tarragon oil is turned brown and resinised by fuming sulphuric 
acid, and on adding water, anisoin is precipitated, while a portion remains dissolved in 
combination with sulphuric acid. (Laurent.) 

5. Solid anethol in contact with sulphurous (or hydrochloric, comp, 
p. 195) acid gas becomes liquid, absorbs a quantity of gas increasing as 
the pressure is higher and temperature lower, then gradually gives off a 
small quantity of carbonic acid, and remains liquid even after the gas 
has been driven off, (Binean, N. Ann. Chim Phys . 24, 335.) 

6. Anethol dissolves iodine quickly at mean temperature, becoming 
thick after a few hours, and changing in a few days into a brown brittle 
resin. (Guizot, J. Phys. 5, 230). This is doubtless anisoin. (Kraut.) 
Anethol, dropped into aqueous iodide of potassium saturated with iodine, 
solidifies to a hard friable mass of anisoin. (Will & Rhodius, Ann. 
Pharm . 65, 230.) See page 197. 
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7 . Bromine, dropped, upon anise-camphor, causes much development 
of heat and evolution of hydrobromie acid gas, at the same time losing 
Its colour and forming erystallisable terbromanethol. Oil of fennel forms a 
viscid liquid product with bromine* (Cahours.) 

8. Dry chlorine gas is rapidly absorbed by oil of anise, with rise of 
temperature and evolution of hydrochloric acid gas. The resulting 
products, which are viscid and semifluid at mean temperature, are richer 
in chlorine in proportion as the action of that gas lias been longer con¬ 
tinued, so that at first terchloranethyl is produced, then, if the action be 
assisted by a gentle heat, the compound C 20 C1 4 *H 7 *0 2 , into which, 
perhaps, it is still possible to introduce a farther quantity of chlorine. 
(Cahours.) Tarragon oil immersed in chlorine gas, thickens, becomes hot, gives off 
acid vapours, and forms Laurent’s chlorure de dragonyle. 

9. Tarragon oil and star-anise oil, distilled with 8 pts. of chloride of 
lime and 24 pts. water, yield chloroform. (Chautard, Compl. rend. 34, 
485 ; J. pr . Chem. 56, 238.) 

da. When anise oil is poured upon chlorate of potash and a few drops 
of oil of vitriol are added, inflammation takes place. (A. Vogel, jun., 
Ann. Pharm . 74, 114.) — 

10. Pentachloride of phosphorus acts violently on anethol, giving off 
hydrochloric acid, and forming oxychloride of phosphorus, together with 
a chlorinated oil which is precipitated by water, cannot he distilled with¬ 
out decomposition, and appears to be C 2 °H 12 C1 2 . (Kraut.) 

11. Nitric acid forms with anethol, according to the degree of con¬ 
centration, temperature, and duration of action, either anisoic acid, or, 
together with oxalic and carbonic acids,—anisylous acid, anisic acid, and— 
finally nitranisic acid. JBy the action of fuming nitric acid, binitranisoin 
is produced. 

When star-anise oil is heated with nitric acid of sp. gr. 1*2, till the 
oil begins to sink to the bottom, anisoic acid (vide inf.) is produced. 
(Limpricht & Ritter, Ann. Pharm . 97, 364.) When anise oil is heated 
with dilute nitric acid (with 3 vols. nitric acid of 14° Bm., according to 
Cannizaro & Bertagnini) it sinks to the bottom, and is converted into 
anisylous acid (xiii, 120). By continued heating with nitric acid of 
23° to 24°, it is converted, with violent action, into a brown resin 
(anisoSn? Kr.) and anisic acid (Cahours, xiii, 123), Nitric acid of 34° to 
36° acts with great violence, first producing anisylous acid in the form of 
a heavy oil, which disappears after the action has been continued for 
sometime, and if water be then added, nitranisic acid (xiii, 137) is 
thrown down in yellow flocks. (Cahours.) Fuming nitric acid acts 
with extreme violence, giving rise to abundant evolution of red vapours 
and forming binitranisoin. (Cahours.) Nitric acid of ordinary strength 
does not act upon oil of tarragon in the cold, but on the application of 
heat, a violent evolution of gas takes place, and the oil thickens, swells 
up, and finally solidifies to a brown crystalline resin, a mixture of anisic 
acid, aniso-nitranisic acid (xiii, 140), nitranisic acid, and a brown resin, 
which may be converted into these acids by further treatment with nitric 
acid. (Laurent.) 

12. Anethol is not at all altered by boiling with aqueous potash or by 
fusion with hydrate of potash (Gerhardt ), not even by alcoholic potash. 
(Kraut.) Heated to 300° in a sealed tube with soda-lime, it is attacked, 
apparently with evolution of hydrogen, and yields a small quantity of an 
acid isomeric with cuminic acid. (Gerhardt.) When passed over soda- 
lime at a low red-heat, it is partly carbonised, partly volatilised without 
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alteration; no acid was found either in the aqueous solution of heated 
mass or in the residue. (Kraut.) 

13. A mixture of chromate of 'potash and sulphuric acid converts 
anethol, with violent intumescence, into anisic acid, acetic acid passing 
over at the same time. (Persoz, Hempel: comp, xiii, 124 .) Eochleder 
(Ann. Pharm. 37, 347) likewise observed the formation of a peculiar 
acid on heating fennel oil with sulphuric acid and bichromate of potash. 

14. With bichloride of tin (or twchloride of antimony) anethol thickens 
to a stiff red mass in which a few needles are perceptible, and from 
which anisom is separated by water, alcohol or ether. (Gerhardt.) 

By distillation over fused chloride of zinc, anethol is converted into a 
mixture of metanethol and metanethol-camphor. (Gerhardt.) 

16. Anethol heated with chloride of benzoyl in a sealed glass tube to 
120°—140°, becomes viscid and brown. On distilling the product, the 
greater part of the chloride of benzoyl passes over without evolution of 
hydrochloric acid, and on further heating, a decomposible residue is left 
which appears to be anisoin. (Kraut.) 

Combinations. Anethol dissolves slightly in water , the solid variety 
less easily than the liquid, imparting its smell and taste. The solid variety 
crystallises on cooling from the boiling solution in long needles. (Gunther.) 

With Hydrochloric acid. — Observed by Homberg (Crell. iW Chem. Arch. 
3, 242 ) and by Saussure. — Anethol absorbs 19*83 per cent, of dry hydro¬ 
chloric acid gas, and forms the compound C^H 13 0 2 ,HC1. (Cahours.) 
Calculation = 19*78 HC1. Solid anethol is converted thereby into a 
limpid liquid, which, after a few hours, spontaneously assumes a fine red 
colour, and after a few days, gives off a third of the absorbed gas. Water 
removes the red colour, and yields a thick, white, opaque mixture. 
(Saussure.) 

Anethol does not unite with alkaline bisulphites. (Bertagnini, Ann. 
Pharm. 85, 180.) 

It dissolves in alcohol and in all proportions in ether. Solid anethol 
is less soluble in alcohol than the liquid variety. The solution is not 
precipitated by water. (Gunther.) Anethol from tarragon oil dissolves 
in an equal volume of warm alcohol. (Laurent.) Solid anethol from 
anise oil dissolves at 10° in 4 parts, and at 15° in 0*6 pt. alcohol of 
sp. gr. 0*806 (Saussure), and crystallises by spontaneous evaporation of 
the alcohol at 5°. (Bizio.) 

Anethol dissolves in 10 pts. of oil of turpentine and in an equal quan¬ 
tity of oil of almonds on heating, and crystallises on cooling. (Gunther.) 


Appendix to Anethol. 

Oils almost wholly composed of Anethol. 

a. Oil of Anise. Prepared from the bruised seeds of Pimpinella 
Anisum by distillation with a six-fold quantity of water. (Pharm. 
boruss. ed . 6.) — It is generally obtained from anise chaff, 100 lbs. of 
which yield lO^oz. of the oil. (Martius) ; 100 lbs. of anise seed yield 
26£oz. (Van Hees, N. Br. Arch. 61, 18 ); 32£ (Zeller, N. Jahresb . 
Pharm. 1,148) ; 33-| oz. (Martius, Bepert. 39 , 238.) 

o 2 
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Colourless or yellowish. (Saussure.) Yellow. (Blancliefc & Sell.) 
Sp. gr. 0*977 to 0*9S at 20° (Van Hees), 0*9857 at 25° (Saussure), 0*991 
at 17*5° (Tremlieh), 1*075 at 25° (Chardin ); of the recently prepared oil, 
0*979 j of the old oil, 0*9835 at 25° (Martius); different also according 
to the quantity of anise-camphor contained in it. (Blanchet & Sell.) 
It consists of | liquid and J solid matter (Saussure, Blanchet & Sell); 
of 4 camphor which (not however, according to Blanchet & Sell, from 
every sample of the oili comp. p. 192) crystallises out at 10° (Blanchet & 
Sell), at 12° to 14° (Tremlieh), sometimes however only on opening and 
shaking the vessel, and then instantly. (Buchner.) Crystallises less 
easily the older it is. (Geoffrey, Buchner.) The oil obtained from the 
seeds is more fluid than that obtained from the chaff, which crystallises 
sooner, and contains more camphor. (Martius.) Melts at 17°. (Saus¬ 
sure.) When exposed to the air, it takes up oxygen and becomes viscid 
(Blanchet & Sell); resinises but does not turn sour, acetic acid being 
formed only towards the end of the process. (Bizio.) It dissolves at 24° 
in 2*4 pts. of alcohol of sp. gr. 0*84 and in all proportions in cold 
alcohol of sp. gr. 0*806. (Saussure.) It contains 80*25 p. c. carbon, 
8*55 hydrogen, and 11*2 oxygen. (Blanchet & Sell.) 

b. Oil of Fennel. Obtained from the seeds of Anethum Fceniculum 
in the same manner as oil of anise from anise seeds (p. 196). — 100 lbs. 
of the seeds yield 50 oz. of oil. (Van Hees, Zeller.) Colourless or 
yellowish. (Lewis.) Solidifies below 10° (Margueron, J. Phys. 45, 136), 
but often remains liquid even at lower temperatures. Sp. gr. 0*896 at 
15° (Chardin), 0*96S at 20° (Van Hees), 0*997 (Lewis, Hasse). Smells 
like fennel seeds. (Blanchet & Sell.) Tastes mild, sweetish. Contains, 
according to Gobel, 75*4 per cent. C, 10*0 H, and 14*6 O j according to 
Blanchet & Sell, 76*14 p. c. C, S*49 II, and 14*37 O. It consists almost 
entirely of two oils, a light oil volatile between 185° and 190°, isomeric 
with oil of turpentine, and anethol (sometimes solid, sometimes liquid). 
(Cahours.) 

The more volatile part of fennel oil contains 87’86 p. c. carbon, 11*37 
hydrogen, and 0*77 oxygen (Cahours), but it is difficult to purify it com¬ 
pletely from anethol. It thickens and becomes turbid when nitric oxide 
gas is passed iuto it, and if alcohol of sp. gr. 0*S be then added to the 
liquid, a peculiar white substance is deposited containing C s0 H 48 N 8 O 16 . 
This substance forms delicate white silky needles which turn yellow at 
100°, and are completely decomposed at a stronger heat. (It dissolves 
in strong potash-ley and is precipitated therefrom by acids. It dissolves 
in ether, scarcely in alcohol of 0*80, and sparingly in absolute alcohol. 
[Cahours, JSf, Ann . Chim. Phys. 2, 303.]) Heated with hydrate of soda, 
it gives off ammonia, a gas which irritates the eyes, and an oil having 
the odour of rock-oil. It is not attacked by hyposulphite of soda. 
Treated at mean temperature with hydrosulphate of ammonia, and then 
with an acid, it yields a precipitate which detonates slightly when heated. 
Boiled with hydrosulphate of ammonia, it dissolves with brown colour, 
deposits sulphur, and emits a strong odour of bitter almonds. (Chiozza, 
GerhardPs Traiie , 3, 357.) 

Cabours. 

Calculaiiovi accoi'ding to Cahours . mean . 


60 C . 

... 360 . 

... 55*55 

. 55*41 

48 H. 

,. 48 . 

... 7*40 .. 

. 7*41 

8 N. 

..112 . 

... 17*28 .. 

. 17*19 

16 O. 

.. 128 . 

... 19*77 .. 

. 19*99 

30*11“,NO 5 .. 

.. 648 

... 100*00 .... 

. 100*00 
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c. Oil of Star-anise. From the seeds of Illicium anisatum. 100 lbs. 
of the seeds yield 40 oz. of oil (Van Hees), 35 oz. (Zeller). Mobile oil, 
transparent and colourless at first, but turning yellow after a few weeks. 
Does not solidify at 2-5°. (Meissner.) Deposits a camphor, like anise- 
camphor. (Caliours.) Sp. gr. 0*976 at 20°. (Van Hees.) Smells and 
tastes like anise. Dissolves readily in alcohol and ether. (Meissner, 
Alman. 1818, 63.) 

d. Oil of Tarragon. Obtained by distilling with water the leaves 
of Artemisia Dracunculus . — Sp. gr. 0*9356. (Chardin-Hardancourt.) 
According to Laurent, it consists wholly of anethol, and boils between 
200° and 206°. According to Gerhardt, it contains, together with anethol, 
extremely small quantities of a more volatile hydrocarbon. 


Anisoin. C 20 H 12 O 2 


Gerhardt. (1S39.) Ann. Chxm. Phys. 72, 167 ; in detail, Compt. 

chim. 1845, 65; J. pr. Chem. 86, 267; abstr. Compt. rend , 20, 1440. 
Cahours. Rev. sclent. 1840, 342; J. p>r. Chem. 22, 59; in detail iV. Ann. 

Chem. Phys. 2, 284; J. pr. Chem. 24, 344. 

Laurent. Rev. sclent. 10, 5; J. pr. Chem. 27, 232. 

Will & Rhodius. Ann. Pharm. 65, 230; Pharm. Centr. 1848, 230. 
Uelsmann & Kraut. J. pr. Chem , 77, 490. 

Resitious variety of anethol (Gerhardt). 

First observed in ]826, by Unverdorben (. Pogg. 8, 484), afterwards re-discovered 
and investigated by Gerhardt. Uelsmann & Kraut showed that the product which Will 
& Rhodius obtained by the action of iodine on anise oil, was aniso’in, as Gerhardt (N. J. 
Pharm. 14, 130) had previously suggested. 

Formation. By the action of bichloride of tin or terchloride of anti¬ 
mony (Gerhardt), of phosphoric acid or oil of vitriol (Cahours), of iodine 
dissolved in iodide of potassium (Will & Rhodius) on anethol. 

Preparation. 1. Bichloride of tin is poured upon anethol (or upon 
crude oil of anise or tarragon) ; the thick red mass thus produced is pre¬ 
cipitated with water; and the precipitated flakes are collected and puri¬ 
fied by solution in ether and evaporation. (Gerhardt.) — 2, Anethol is 
treated with terchloride of antimony, till it turns red, and the mixture is 
diluted with water and boiled, whereupon the mass turns white and 
settles down. — The deposit is collected and washed, then pressed be¬ 
tween bibulous paper, and purified by solution in a small quantity of ether 
and precipitation with weak alcohol. (Gerhardt.) — 3. Oil of vitriol is 
dropped upon oil of tarragon contained in a large basin, care being taken 
that the mass does not become too strongly heated. A hard, fissured 
mass is thereby formed, which must be well washed with hot water. 
(Gerhardt.) Cahours uses at most 1-J- pt. oil of vitriol to 1 pt. anise oil, 
and distils carefully after washing with water, whereupon, according to 
his statement, a small quantity of anisoin passes over, the greater part 
being however converted into a heavy oil (see page 200, 2). — 4. A cold- 
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saturated solution of iodide of potassium is saturated with iodine ; anise 
or fennel oil is then dropt into it, with strong agitation ; and the thick 
gelatinous magma is diluted with 6 or 8 vols. alcohol. Anisoin then 
separates as a white powder, which is to he washed with alcohol; its 
quantity amounts to more than half that of the oil used; in the case of 
fennel oil to 54‘S p. c. (Will & Rhodius). 

To obtain the anisoin pure, it must be repeatedly dissolved in ether 
and precipitated by alcohol. — Or the brittle product obtained by the 
action of iodine upon anethol may be pulverised; ether then poured upon 
it; the solution shaken up with excess of soda-ley; the decanted ethereal 
solution precipitated with alcohol; and the precipitated anisoin washed 
repeatedly with water, then dried, pulverised, and purified by repeated 
solution in ether and precipitation by alcohol. (Kr.) 

Properties. Yellow, transparent resin, or thin microscopic nodules. 
(Gerhardt.) White powder (Will & Rhodius), which, by spontaneous 
evaporation of its ethereal solution, may be obtained in small needles. 
(Cahours.) Extremely electrical. (Will &> Rhodius.) Melts between 
140° and 145° (Uelsniann & Kraut) ; at a heat considerably above 100°, 
and solidifies to a colourless glass. (Will & Rhodius.) At a higher 
temperature, it volatilises partly undecomposed. Heavier than water. 
Inodorous. (Cahours.) 





Gerhardt. 

Cahours. 

Wells & 
Rhodius. 

Uelsmann 
& Kraut. 




mean. 

mean. 
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20 C . 
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. 80*75 .. 

.. 80*97 . 
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.... 80*69 
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... 8*11 ... 

. 8*20 .. 
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... 8*34 

.... 8*09 
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. 16 . 

... 10*8] .. 

. 11*05 .. 

.. 10*94 . 

... 13*82 

.... 11*22 

C 20 H 12 O 2 .... 

. 148 . 

... 100*00 ... 
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Will & Rhodius gave the formula C^H^O 4 . 

Isomeric with anethol, metanethol, metanethol-camphor and cuminol. 


Decompositions . 1 . Anisoin when heated in the air, burns like a 

resin, emitting an aromatic odour. (Cahours.) — 2. By distillation , it is 
converted into methanethol and metanethol-camphor, into the last, espe¬ 
cially when pure anisoin is used. (Gerhardt, comp. p. 199.) 

3. In chlorine gas , at mean temperature, it turns violet, absorbs 
chlorine, gives off hydrochloric acid, and becomes heated without melting. 
When chlorine gas is passed over anisoin at 100° as long as the substance 
continues to increase in weight, and the excess of chlorine is displaced by 
dry air, a chlorinated product is formed, without violet colouring, which 
contains 51*5 to 52*7 p. c. carbon, 4*5 to 4*8 hydrogen, and 31*9 to 32*7 
chlorine, and, according to Will & Rhodius, is C 30 CPH 15 O 4 , more 
probably C 20 CPH lf '0 2 = Bichloranisoin. (Uelsmann & Kraut.) Calcu¬ 
lation 55*3 p. c. C, 4*6 N and 32*7 CL — 4. Anisoin is decomposed by 
strong nitric acid, only after continued boiling. (Will & Rhodius.) By 
fuming nitric acid , it is dissolved, with violent evolution of nitrous gas, 
and precipitated, on pouring the solution into water, as binitranisoin. 
(Kraut.) — 8. Potash-lime attacks it at 300°, with evolution of hydrogen. 
Hydrochloric acid separates from the product yellow flakes which cake 
together to a brown resin. (Gerhardt.) 

Anisoin is insoluble in water . — It is not altered by dilute acids, , or 
by potash or ammonia, even at the boiling heat. 
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It dissolves in oil of vitriol with red colour and is precipitated by 
water. (Cahours.) 

It does not dissolve in alcohol, even with the aid of heat. It is soluble 
in ether, and is completely precipitated from the solution by alcohol: also 
in volatile oils. 


Metanethol-eamphor. 

C 20 H 12 O 2 . 


GERHARDT. (Comp, page 197.) 

Crystallised variety of Anethol (Gerhardt). 

Formation and Preparation. — 1. Metanethol obtained by the dry 
distillation of aniso’in (especially if pure), as above described, deposits in 
the neck of the retort crystals of metanethol-eamphor, which may be 
obtained in greater quantity by once rectifying the metanethol over 
chloride of zinc, and separated from the oil by washing with alcohol. — 
2. In the preparation of metanethol by dropping anethol on chloride of 
zinc in the melted state (p. 200) crystals of metanethol-eamphor are 
obtained, abundantly if oil of anise has been used, in small quantity if 
the preparation has been made with oil of tarragon. 

Properties . Colourless crystals which do not melt at the heat of the 
water-bath after fusion, and distil without alteration at higher tem¬ 
peratures. Solidifies to a radiated warty mass. Inodorous. 


Crystals. 


20 C . 

. 120 

12 H . 

. 12 

2 0 . 

. 16 


Gerhardt. 
mean. 

81-08 . 81*45 

8-11 . 8*15 

10-81 . 10*40 


C2°H 12 0 2 . 148 .... 100*00 . 100-00 


Isomeric with anisoin, metanethol and cuminoL 


By repeated rectification over chloride of zinc, it is converted into 
metanethol, with separation of charcoal. With potash-lime it behaves 
like anisoin (p. 198). 


Metanethol. C 10 H 12 O 2 . 

Gerhardt. Compt.chim. 184 5, 65; J.pr. Chem. 36,372; abstr. Compt . 
rend. 20, 1440. 

Liquid variety , e, of anethol (Gerhardt). 

Formation . By distilling anethol over chloride of zinc. — 2. By 
the dry distillation of anisoin (p. 198). — 3. In the dry distillation of 
the sulphanethates, metanethol passes over and charcoal is separated. 
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Preparation. Anetliol is dropped upon melted chloride of zinc con¬ 
tained in a tubulated retort; beat is applied as long as oil continues to 
pass over; and the metanethol-camphor produced at the same time is 
reconverted into metanethol by repeated rectification over chloride of 
zinc. Oil of tarragon yields more metanethol and less of the camphor than oil of 


Properties. Colourless oil, having a vinous odour somewhat re¬ 
sembling that of anise. Sp. gr. 0*954 at 25°. Boils at 206°. Vapour- 
density = 5-75 at 247°; 5 35 at 297°. 


20 C . 

... 120 .. 

.. 81-08 .. 

.. 80*55 

C-vapour. 

Vol. 

.. 20 .. 

Density. 
.. 8*3200 

12 H. 

... 12 .. 

.. 8-11 .. 

.. 8-30 

H-gas . 

.. 12 .. 

.. 0*8316 

2 O. 

... 16 .. 

.. 10-81 .. 

.. 11-15 

O-gas . 

.. 1 .. 

.. 1*1093 

C :o H 12 0 2 .. 

... 14S .. 

.. 100-00 .. 

.. 100-00 

Vapour of Metanethol. 

.. 2 .. 

.. .10*2609 





1 .. 

.. 5*1305 


Isomeric with anethob metanethol-camphor, anisoin and cuminol. 


Sulphometanethic Acid, 

C 20 H 12 S 2 O 8 - C 2 °H 12 0 2 ,2S0 3 . 

Gerhardt. (1845.) Compt. chin . 1845, 65; J.pi\ Cliem. 36, 275. 

Sulphanethic acid , Sutpkodraconic acid, Metanethschwefelmure , Metanethol - 
schwefelsiiure. 

Known only in combination with bases. 

Formation. — 1. By dissolving anetliol in oil of vitriol. (Gerhardt.) 
— 2. The solution of anetliol (from anise oil, according to Cahonrs, from tarragon 
oil, according to Laurent), in at least 3 or 4 pts. of oil of vitriol, if mixed 
with water after standing for 24 hours, deposits only part of the oil in 
the form of anisom, the rest remaining dissolved in combination with the 
sulphuric acid, probably as sulphometanethic acid (p. 193). — 3. When 
thymol is heated with excess of oil of vitriol to 240°, sulphurous acid is 
evolved, and a viscid mixture perfectly soluble in water is obtained, 
which, after neutralisation with carbonate of baryta, yields a gummy 
very soluble salt, which behaves to ferric salts like sulphometanethate of 
baryta. (Lallemand, N. Ann. Chim. Phys. 49, 150.) 

On diluting with water the solutions obtained by 3 or 2, neutralising 
with carbonate of baryta, filtering and evaporating, sulphometanethate of 
baryta is obtained as a yellow, amorphous, gummy mass, which has a 
very bitter taste, dissolves readily in water and alcohol, does not precipi¬ 
tate the nitrates of calcium, lead , or silver, and produces with aqueous 
ferric salts, a deep violet colouring, which is destroyed by ammonia and 
by acids. This, and the lead-salt of sulphometanethic acid , which is like¬ 
wise amorphous, has the aspect of gum arabic, and is very soluble in 
water, yield by dry distillation, a distillate of metanethol with a residue 
of charcoal. (Gerhardt.) 
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Baryta-salt , salt at 100°. 


Gerhardt. 

20 C . 

.. 120 

... 39-40 .. 

. 38*4 

12 H . 

.. 12 

3*94 .. 

4*3 

BaSO 4 . 

.. 116-5 . 

... 38-26 .. 

. 35*0 

SO 5 . 

.. 56 

... 18-40 


C :0 H u BaO 2 ,2SO 3 + HO .. 

.. 304-5 . 

... 100*00 



Lallemand found in sulphometanethate of baryta prepared from thymol, crystallised 
from weak alcohol and dried at 120°, 39*5 p. c. sulphate of baryta (C 20 H 11 BaS 2 O s = 
39*4 p. c- BaO). 

Gerhardt 5 s analysis does not agree with his formula, for which he erroneously 
calculates the amount of sulphate of baryta, at 34*6 p. c. (Kr.). # 


Engenin. 

C 20 H 12 O 4 = C 20 H 12 Q 2 ,O 2 ? 

Bonastbe. (1833.) J. Pharm. 20, 565; Ann. Pharm. 13, 91. 

Dumas. Ann. Ghim. Phys. 53, 168; Ann. Pharm. 9, 71; Pogg. 29, 89. 

Discovered by Bonastre, analysed by Dumas. 

Separates after a while from the turbid water, loaded with volatile 
oil, which is distilled from cloves. (Bonastre.) 

Delicate, white, transparent, pearly laminae, becoming yellowish after 
some time. Smells fainter than cloves. Tasteless. 


20 C . 

. 120 . 

... 73*17 ... 

Dumas. 
. 71-21 

12 H. 

. 12 

... 7*32 ... 

7*65 

4 O . 

.... 32 .. 

... 19*51 .... 

. 21*14 

C"°H 12 0 4 ... 

. 164 . 

... 100*00 ... 

. 100*00 


Isomeric with cuminic and eugenic acids, to the latter of which it is related in the 
same manner as benzoin to bitter almond oil. 

With cold nitric acid , it acquires a bright blood-red colour as quickly 
as eugenic acid. (Bonastre.) Is but very slightly attacked by strong nitric acid. 
(Muspratfc, i\ 7 . Phil. Mag. 2, 297.) 

Soluble in all proportions in alcohol and ether. (Bonastre.) 


Eugenic Acid. 

C 20 H 12 O 4 == C 20 H 12 0 2 ,0 2 . 

Bonastbe. (1827.) J. Pharm. 13, 464 and 513; abstr. Ann. Ghim. 

Phys. 35, 274; Pogg. 10 , 611; Mag. Pharm. 20, 141. 

Dumas. Ann. Ghim . Phys. 53, 165; Ann. Pharm. 9, 65; Pogg. 29, 87; 
Ann. Pharm. 27, 151. 

Ettling. Ann. Pharm. 9, 68: Pogg. 31, 526. 

Bockmann. Ann. Pharm. 27, 155. 

Stenhouse. Ann. Pharm. 95, 103; Pharm. Gentr. 1855, 289. 

Cal vi & Chiozza, Gimento 3, 419; Ann. Pharm. 99, 242; J. pr. Ghem. 
70, 125; Ghem. Gentr. 1856, 829. 
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A.Bruning. Ann. Pharm, 104, 202; Jpr. Chem. 73, 156/ 

C. Grev. Williams. Chem . <raz. 1858, 170; Ann, Pharm . 107, 238 ; 

A. Ann. Chim. Phys. 54, 433. 

Eugenol, Nelkensaure } Acid Oil of Cloves . 

Bonastre discovered in 18*27 the acid nature of oil of cloves, and 
investigated the remarkable compounds with alkalis and other salt-bases, 
which had already been observed by Philipp (W. Tr. .9, 1, 275) and Karls 
(Fogg. 10, 609). 

Sources . Occurs in oil of cloves (Bonastre), together with a hydro¬ 
carbon isomeric with oil of turpentine (Ettling); in pimento-oil (Bo¬ 
nastre) ; in the so-called oil of cinnamon leaves from Ceylon (Stenhouse); 
in the oil of Canella alba (W. Meyer & v. Reiche) ; and probably in the 
volatile oil of Brazilian clove-cinnamon. (Comp. p. 209.) 

Separation of Eugenic Acid from Oil of Cloves. The oil distilled from 
cloves which have been previously treated with alcohol to extract caryo- 
phyllin, consists solely of eugenic acid. (Dumas, Ann. Pharm. 27, 151.) 
1. Crude commercial oil of cloves is mixed with strong potash-ley, and 
distilled as long as neutral oil of cloves passes over ; the residue is then 
mixed with phosphoric or sulphuric acid; and the eugenic acid thus 
separated being distilled off, passes over as a clear colourless oil. 
(Ettling.)—2. Oil of cloves is decomposed by hydrate of potash ; alcohol 
is added to the solidified mixture ; and the salt thereby separated is 
collected and frequently pressed. The potash-salt is decomposed with 
dilute sulphuric acid, and the liberated eugenic acid is dried over chloride 
of calcium and rectified. (Briining.) Dumas dehydrates eugenic acid 
by boiling and distilling, because, when treated with chloride of calcium, 
it readily becomes coloured or forms eugenate of lime. 

Properties. Clear, colourless oil, having an unmistakeable odour and 
taste of cloves. Sp. gr. = 1*0684 at 14° (Williams), 1*076 (Stem- 
house), 1*079 (Ettling). Boils at 242° (Stenhouse), 243° (Ettling), 
248° (Briining), 251° (Williams), between 153° and 154° (253° t l Wil¬ 
liams), (Dumas). Vapour-density = 5’858 (Williams), 6*4; (this number 
is probably too high, since partial decomposition took place.) (Dumas, CalvL) 
Reddens litmus-paper. (Ettling.) It neither affects blue litmus or 
turmeric-paper, nor even the aqueous, alcoholic, or ethereal solutions of 
these substances. (Bonastre.) 





Dumas. 

Ettling. 

Bockmann, 




wean. 



20 C. 

.... 120 . 

... 73*17 ... 

..... 69*01 . 

... 71*63 

.... 71-7 

12 H. 

.... 12 

... 7*32 ... 

. 7*40 . 

... 7*44 

.... 7*4 

4 0. 

.... 32 . 

... 19*51 ... 

. 23*59 . 

... 20*93 

.... 20*9 

CPH^O 1 .... 

.... 164 . 

... 100*00 ... 

. 100*00 . 

... 100*00 

.... 100*0 



Stenhouse. 

Calvi. 

Briining. 

'Williams. 


mean. 

mean. 

mean. 

mean. 

20 C . 


. 72*6 . 

... 72-61 . 

... 73*10 

12 H . 

. 7*31 ... 

. 7-1 . 

... 7-33 .. 

... 7-65 

4 O . 

. 20*56 ... 

. 20-3 . 

... 20-06 .. 

... 19-25 


. 100-00 

o 

o 

o 

... 100-00 .. 

.. 100*00 
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Yols. Vapour-density. 

C-vapour . 20 8*3200 

H-gas . 12 0*8316 

O-gas . 2 2*2186 

Eugenic acid-vapour. 2 11*3702 

1 . 5*6851 

Stenhouse analysed eugenic acid from oil of cinnamon leaves ; Dumas gave the 
formula C 20 H l2 O 5 , or the same doubled; Ettling, C 4s JH 20 O 10 . The formula C 20 H 12 O 4 , 
which was previously proposed by Liebig ( Org . Chemie. 337) and by Gerhardt {Precis 2, 
171) was confirmed by Calvi, by Briining, and finally by Williams. 

Isomeric with cuminic acid and eugenin (p. 192). 

Decompositions. The decompositions of crude oil of cloves are here inserted, as 
far as they may with probability be attributed to eugenic acid. — 1, Eugenic acid 
soon acquires a brown colour, even in perfectly full and hermetically 
sealed vessels. (Williams.) — 2. It becomes coloured after boiling for a 
certain time and leaves a brown residue j hence the vapour-density is 
found too high in vessels containing air. (Dumas, Williams.) — 3. Oil 
of cloves is turned dark-brown by oil of vitriol (Gaultier de Claubry), 
first clove-red, then of the colour of wine-lees. (Bonastre.) Comp, also 

Braudes (N. Tr. 21, 1, 37)-4. Chlorine-gas causes cooled oil of cloves to 

thicken, colours it green, imparts to it a balsamic odour, and becomes 
converted in a few days into hydrochloric acid. On submitting the 
whole to distillation, undecomposed oil passes over, leaving a resin. 
(Bonastre.) Oil of cloves, gently heated with powdered corrosive subli- 
mctte, turns purple-red ; and, on application of stronger heat, a purple-red 
oil containing hydrochloric acid passes over, together with acid vapours, 
leaving a black residue. The same purple-red oil is likewise obtained 
by acting on oil of cloves with hydrochloric acid gas or aqueous hydro¬ 
chloric acid. (J. Davy.) — Oil of cloves, in contact with chloride of lime, 
becomes warm and emits vapours, without however taking fire. (R. 
Bottger, J. pr . CL 76, 241.) The less volatile oil of cloves is turned 
brown by small quantities of iodine , and in 24 hours acquires an olive- 
green colour ; while the more volatile oil is turned first brown, then blue, 
aud finally greenish blue. (Jabn, _ZV. Br. Arch. 66, 3 41.) 5. Penta - 

chloride of phosphorus decomposes eugenic acid, and yields, amongst other 

products, a gas burning with green flame like chloride of methyl_ 

6. With nitric add , eugenic acid forms oxalic acid and a brown resin. 
(Briining.) Oil of cloves readily takes fire with fuming nitric acid. 
Heated with a large quantity of nitric acid, it yields oxalic acid (Karls, 
Crell. Ann. 1785, 1, 302 ; Bonastre) j with | of its bulk of nitric acid, it 
immediately turns dark red, with evolution of nitrous fumes, and then 
dissolves in water with dark yellow colour, which is rendered more 
intense by ammonia. (Bonastre.)—7. Eugenic acid is converted by 
distillation over anhydrous baryta into a neutral oil, which is not affected 
by caustic potash, and, though possessing different properties, has the 
same composition and vapour-density as eugenic acid. (Calvi.) Eugenic 
acid distilled with an excess of baryta yields the hydrocarbon C 18 H 12 
(xiii, 341) (Church, W. Phil. Mag. J. 9, 256). — 8. Oil of cloves is not 
affected by 6xj permanganate of potash. (Bottger.) — 9. With peroxide 
of lead it develops beat, and smokes, without however taking fire. — 
10. Oil of cloves is not affected by mercuric oxide , but it instantly takes 
fire, with emission of sparks and smoke, in contact with dry oxide of 
silver, with peroxide of silver prepared by electrolysis, or with oxide of gold. 
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the oxides being thereby reduced to the metallic state. (Bottger, 
J.pr. CL 76, 241.) — 11. In contact with dry nitroprusside of copper, oil 
of cloves acquires a violet colour, varying to cherry-red, and yields a 
slate-gray deposit; T q X q 0 pt. nitroprusside of copper is sufficient to pro¬ 
duce a rose-red coloration. Oil of turpentine prevents the reaction. 
(Heppe, N. JBr. Arch. S9, 57.) — 12. Eugenic acid in the form of potash- 
salt gives with iodide of ethyl, eugenate of ethyl ; with chloride of benzoyl 
(toluyl or anisyl) it forms benzo-eugenic anhydride (or the corresponding 
anhydrides). —(Cahours, JSf. Ann. Chim. Phys. 52, 189.) 

Combinations . Eugenic acid dissolves sparingly in water, imparting 
its taste and odour. 

With bases it forms the eugenates, the formula of which is C 20 H ll MO 4 
or C 20 H 11 MO 4 ,C 20 H 12 O i ; according to Dumas, C 20 H ±2 O 4 .MO. They are 
for the most part crystallisable, and, with the exception of the baryta- 
salt, readily decomposible by water and alcohol. The solutions of the 
eugenates of the alkalis become alkaline by evaporation. (Ettling.) 
By nitric acid they are coloured various shades between yellow and red ; 
they are decomposed by other acids (partially even by carbonic acid, 
Ettling) with liberation of eugenic acid. (Bonastre.) 

Eugenate of Ammonia . Eugenic acid absorbs 9'73 p. c. of its weight 
of dry ammonia-gas (Dumas) ; when dry ammonia-gas is passed over it, 
it combines therewith, developing heat, but is not completely neutralized. 
(Ettling.) Oil of cloves in contact with ammonia-gas at 0 J , thickens to a 
buttery, granular-laminaceous, yellow mass, which gradually becomes dark, 
and with more ammonia acquires the consistence of tallow. (Bonastre.) 
Small, very brilliant crystals. (Dumas.) Fragile, white lamince 
(Bonastre, Briining) ; heavier than water, of strong odour, and sharp, 
burning taste. (Bonastre.) In the air it immediately parts with 
ammonia (Dumas ); melts a little above 0°, and gives off ammonia. 
(Briining.) Though permanent below 12° in sealed tubes, it is con¬ 
verted in the air into a volatile and rather darker oil, owing to loss of 
ammonia. (Bonastre.) Eugenic acid over which ammonia-gas has been 
passed to saturation, parts with ammonia when melted, and is converted 
into an acid salt; and if ammonia be again passed over this product, it 
re-absorbs the gas to the amount of 44 4 p. c. of the weight of the acid. 
(Ettling,) — Dissolves in hot ammoniacal water, and on distilling the 
solution, passes over with the liquid, and crystallises from the cooled 
distillate as a white semi-solid mass, which gradually disappears even in 
stoppered bottles. (Bonastre.) Commercial oil of cloves yields with 
ammonia no crystals, but a pitch-like, buttery mass. (Dumas.) 

Dumas. 

C^H^O 4 . 164 .... 90-61 

NH 3 . 17 .... 9-39 8-86 

. 1S1 .... 100-00 

Eugenate of Potash. — Acid l — Oil of cloves is triturated with an 
equal weight of hydrate of potash, and the compound which is thus 
formed, with slight elevation of temperature, is dissolved in 5 pts. water 
(on boiling the solution a certain quantity of eugenic acid is driven off: Bonastre , 
Cah'i), then filtered and evaporated, so that the liquid, when left to stand 
in the cold for 24 hours, crystallises. (Bonastre.) An excess of concen¬ 
trated solution of caustic potash is added to eugenic acid, and, according 
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to Briining, the solution is precipitated with, alcoliol and tlie salt 
repeatedly pressed ; according to Dumas,, tlie mass is stirred up, the 
excess of potash poured off, and the salt pressed between blotting paper, 
and crystallised from alcohol. 

Brilliant, white, fragile lamince, having the burning taste, and some¬ 
what of the odour of cloves. Reaction alkaline. (Bouastre.) Partly 
decomposed by recrystallisation from water. (Bonastre, Dumas.) 
According to Bonastre, it is also decomposed by alcohol and ether. 
Decomposes slightly at 100°, without perceptible alteration of weight. 
(Briining.) 

Bonastre. Dumas. Briining. 

At 100® C, over oil of 

mean . mean. vitrol. 

C 10 H 23 O J ' . 319 .... 87*08 

KO . 47*2 .... 12*92 . 11*69 .... 12*0 .... 12*22 

C 20 H 11 KO 4 ,C-°H 1;: 0 4 . 366*2 .... 100*00 ~~ 

According to Briining, the formula is C 40 H~ 3 KO S , + 2Aq, which requires 12*2 
p. c. KO. 

Eugenate of Soda . When oil of cloves is poured over an equal 
weight of hydrate of soda, it is gradually absorbed, forming a solid mass, 
which, on addition of a little cold water, is converted, in 24 hours, into 
fragile needles having a silky lustre. The excess of soda is removed by 
pressing the crystals between blotting paper. It tastes like cloves 
and strongly alkaline. On boiling the largely diluted aqueous solution, 
a small quantity of oil is evolved, but the liquid again yields crystals on 
evaporation. Dissolves in from 10 to 12 pts. cold, and in any quantity 
of hot water. Dissolves in alcohol and ether with decomposition. 
(Bonastre.) 

Needles. Bonastre. 

C-°H 14 0 3 . 155 .... 83*34 . 81*45 

NaO . 31 .... 16*66 . 18*57 

ca)H11Na()l ^ ■ lg6 . 100>0() 

Eugencde of Baryta is precipitated in crystalline spherules when 
baryta-water is shaken up with eugenic acid (or with its aqueous or 
alcoholic solution : Briining), while only a small quantity remains in 
solution. The salt may be obtained in white nacreous needles by recrys¬ 
tallisation from hot water. (Bonastre.) The salt prepared from baryta- 
water and eugenic acid contains 27 p. c. BaO, but after recrystallisation 
from alcoliol, it contains 32 p. c. BaO. (Ettling.) Smells and tastes of 
cloves. (Bonastre.) It is very stable, and may be rocrystallised from 
water and from alcohol. (Williams.) When moist, it absorbs carbonic 
acid from the air (Ettling), and turns brown. (Briining.) Dissolves 
sparingly in cold, and much more freely in hot water. (Bonastre.) 
For the decomposition of the baryta-salt by distillation, see page 203. 


20 C . 

.. 120 

.. 51*82 .. 

Briining. 
mean. 
. 51*12 

11 H . 

.. 11 

.. 4*75 .. 

. 4*89 

3 O . 

... 24 

... 10*36 .. 

. 12*23 

BaO . 

... 76*5 . 

... 33*07 .. 

. 31*76 

C- 0 H n BaO 4 . 

... 231*5 . 

... 100*00 .. 

. 100-00 


Bonastre found 32*81, Ettling 32*0, Calvi 32*8 (Gerhardfs Traite, 4, 1037), 
Williams, in the salt dried at 100°, 33*4 p. c. BaO. 
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Eugenate of Strontia. Obtained by boiling or agitating oil of cloves 
with strontia-water. White needles, less nacreous than the baryta-salt, 
with which they agree in other properties. (Bonastre.) 

'Eugenate of Lime. Quicklime combines with oil of cloves, forming a 
solid, amorphous compound, which is insoluble in cold and sparingly 
soluble in boiling water. — When oil of cloves is boiled with 2 pts. of 
lime and water, the filtered solution deposits on evaporation yellowish 
crusts, which have a faint odour of cloves, a very repulsive taste, and 
are turned wine-red, with lively effervescence, by oil of vitriol. Dis¬ 
solves in 235 pts. water. (Bonastre.) 

Eugenate of Magnesia . Obtained by the action of oil of cloves on 
calcined magnesia, as a very hard, white, non-crystalline compound, 
wbicb is equally insoluble in cold and hot water. (Bonastre.) 

Eugenate of Lead. Eugenic acid forms with oxide of lead, acic 
basic, and hyperbasic salts. (Ettling.) By boiling oxide of lead with o[ 
of cloves and water for three hours, a viscous, yellow, homogeneous raas g 
insoluble in water, is obtained. This when dried in the air becoq eg 
friable, and on addition of sulphuric acid, yields eugenic acid. For^ e q 
also by precipitating aqueous eugenate of potash (from oil of cloves, C c 
Schindler, 2V. Br . Arch. 41, 140) with subacetate of lead, as a thick, yel.™!^ 
deposit. (Bonastre.) Hyperbasic eugenate of lead contains 62-61 p. c. 
PbO. (Bonastre.) 

Ferrous Eugenate. Boiling aqueous solution of eugenate of potash 
or soda gives immediately with ferrous sulphate, a magma which 
instantly turns blue. (Bonastre.) Aqueous ferrous sulphate gives no 
reaction with oil of cloves; but with eugenate of ammonia, baryta, or 
strontia, it acquires a light lilac-colour; with eugenate of potash, from 
red to blue; and with eugenate of soda, a violet or greenish-blue colour, 
(Bonastre.) By standing over iron filings for 24 hours, oil of cloves 
acquires a purple tint, without dissolving any of the iron (? Kr.) — 
(Eottscher, Br. Arch. 14, 186.) 

Cupric Eugenate. Solution of cupric sulphate precipitates aqueous 
eugenate of soda. The precipitate aggregates in a brown mass, which, 
when boiled for half an hour, changes from sky-blue to the colour of 
verdigris. (Bonastre.) 

Oil of cloves is completely soluble in concentrated acetic add , alcohol , 
and ether. (Bonastre.) It is insoluble in acetic acid of sp. gr. 1*05. 
(Jabn, N. Br. Arch. 66, 129.) ° 


Appendix to Eugenic Add. 

1. Pyrolivilic Acid. 

C 20 H ls O 5 = C 20 H 12 O 4 + Aq (?). 

Sobrero. Ann. Pharm. 54, 87. 

Preparation . Pure dry olivil (the crystalline resin of the wild olive- 
tree) is slowly distilled in a retort, of which it occupies about one third, 
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till the residual black mass begins to swell up. The pyrolivilic acid, 
which passes over as an oil together with water, is dissolved in ether, and 
the solution is distilled in a stream of dry carbonic acid, at a gradually 
increasing temperature. Ether, and all the water, first pass over, then 
the pure acid. (Chloride of calcium cannot be used for drying the acid, 
since it dissolves therein and cannot afterwards be separated.) 

Properties. Colourless oil, heavier than water. Boils above 200°. 
It has an agreeable odour, and tastes and smells just like eugenic acid. 
Its aqueous solution reddens litmus. 


20 c. 

. 120 ., 

... 69*36 ... 

Sobrero. 

mean. 

. 69*99 

13 H. 

. 13 . 

... 7*51 ... 

. 7*31 

5 0 . 

. 40 . 

... 23*13 ... 

. 22*70 

CSOHW ... 

. 173 . 

... 100*00 ... 

. 100*00 


Sobrero's analysis agrees very closely with Dumas's analysis of eugenic acid, but 
not with those of Eockmann and Ettling. 

Decompositions. 1 . Turns brown on exposure to the air, and after¬ 
wards acquires a reddish-brown colour. — 2. The ^otoA-solution blackens 
and becomes opaque in the air, owing to deposition of carbon. — 3. If 
the solution.be now decomposed with an acid, and the precipitated pyro- 
livilic acid distilled, a large quantity of charcoal remains in the residue 
and the distillate has the mean composition : 68*92 p. c. C, 7*64 H, and 
23*440. —3. It is converted by nitric acid into resin and picric acid. — 
4. Reduces aqueous nitrate of silver. 

Pyrolivilic acid is very slightly soluble in water. It dissolves readily 
in solution of caustic potash, without yielding a crystallisable salt. (This 
distinguishes it from eugenic acid.) — It dissolves chloride of calcium 
and cannot again be separated therefrom. 

Lead-salt. Subacetate of lead gives with alcoholic pyrolivilic acid, 
white curdy flakes, which become soft at 100°, and melt to a trans¬ 
parent, pulverisable, resinous mass ; they dissolve in alcohol but not in 
water, and are precipitated from the alcoholic solution by evaporation or 
by dilution with water. The salt appears to vary greatly in composition. 
Prepared from the alcoholic solution by evaporation, it contains 57*30 
p. c. PbO ; precipitated from the same solution by water, 53*16 p. c. 
PbO. 




Obtained by evaporation. 


Sobrero. 

20 

C . 

. 120 .... 

30*99 ... 

. 30*59 

12 

H. 

. 12 .... 

3*09 .... 

. 2*89 

4 

O. 

. 32 .... 

8*29 .... 

. 8*89 

2 

PbO. 224 .... 

57*63 ... 

. 5763 


C 20 H 12 O 4 ,2PbO. 388 .... 100*00 . 100*00 


Pyrolivilic acid dissolves readily in alcohol and in ether. Wafer 
precipitates the alcoholic solution. The ethereal solution, when left to 
evaporate, deposits the acid in oily drops. 
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2. Carmufellic Acid. 

C 21 H 20 O 3 - (?). 

Muspratt & Danson. (1851.) i\ r . Phil. Mac/. J. 2, 293; J. pr. Ckem. 

55, 25. 

Formation and Preparation . About 20 lbs. of cloves are digested in a 
copper vessel with 36 lbs. water, and tbe whole is boiled for an hour. 
The dark-brown decoction is poured off, and tbe residue is repeatedly 
boiled with fresb quantities of water till tbe liquid is no longer coloured. 
The united extracts, amounting to about 270 lbs., are reduced by evapo¬ 
ration to 54 lbs., and divided into from 20 to 30 pts., each of which is 
mixed with cold nitric acid, and heated for several days in a covered 
vessel on a sand-bath. (If the extracts were evaporated to a syrup, a 
violent reaction would take place on treating them with nitric acid in the 
cold, and a blood-red liquid would be obtaiued.) A lively effervescence 
ensues, a suffocating gas which excites tears being evolved, together with 
carbonic acid and a few nitrous fumes, while the liquid, which contains a 
large quantity of oxalic acid, becomes pale yellow and deposits abundant 
white flakes. All the gas is completely expelled; the liquid filtered (this 
requires a long time); the residue washed with boiling water; and the 
filtrate evaporated, till it deposits yellow micaceous laminae, which are 
dissolved in water and converted into a lead-salt by precipitation with 
acetate of lead. The washed lead-salt is decomposed by sulphuretted 
hydrogen, and the solution is decolorised with animal-charcoal and eva¬ 
porated, whereupon dazzling white crystals of the acid are deposited. 
One pound of cloves yields about 2 grains of crude acid. 

Properties . Brilliant, colourless, micaceous laminae. 

Muspratt & Danson. 

At 100° {mean.) 


24 C . 

. 144 . 

... 34-29 ... 

. 34*25 

20 H . 

. 20 . 

... 4-76* .... 

. 4-81 

32 O . 

. 256 . 

... 60*95 .... 

. 60*94 

C-^H-^O 32 . 

. 420 . 

... 100-00 ... 

. 100*00 


Decompositions. 1. Heated in a test-tube, it melts, gives off vapours 
smelling like burnt sugar, and yields yellow drops of oil. — 2. It is not 
attacked by cold oil of vitriol; but chars on application of heat, with 
evolution of sulphurous acid. 

Combinations. Insoluble in cold, sparingly soluble in boiling loater. 

Combines with bases, forming salts. Their formula, according 
to Muspratt and Danson, is C 34 H 20 O S3 ,MO, and therefore probably 
C 24 H 19 M0 3 -,H0. The acid dissolves in ammonia and in caustic potash. 
Its moderately dilute solution (in ammonia? Kr.) produces with soluble 
salts of baryta , strontia , and lime, transparent gelatinous precipitates 
which cause the solutions to solidify. It gives with salts of lead, a white, 
transparent, gelatinous precipitate ; with ferrous salts , white; with ferric 
salts, bright yellow j with cupric salts , green ; and with silver-salts,'white 
flakes. The precipitates occupy an exceedingly small space after they 
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have been dried, and then resemble laminae of mica. They dissolve with 
turbidity in dilute hydrochloric or nitric acid, except the lead-salt, which 
gives a clear liquid. 

Carmvfellaie of Baryta. An equal number of atoms of carmufellic 
acid and acetate of baryta are dissolved in water ; the mixed solutions 
are evaporated to dryness ; and the residue is exhausted with water, and 
di'ied on a porous tile over oil of vitriol. — The precipitate obtained by 
throwing down nitrate of baryta with carmufellic acid, cannot after dry¬ 
ing be separated from the filter. 

Barely soluble in water, abundantly in hydrochloric and nitric acid. 

Calculation according to Muspratt 


Damon. Muspratt & Dansoru 

C 24 H £u 0 33 . 420 .... 84-59 

BaO . 76*5 .... 15*41 . 15*80 


C 54 H-°O^BaO .... 496-5 .... 100 GO 


Carmnfellate of Lead. Prepared like the baryta-salt. It is almost 
Insoluble in water, but dissolves in nitric acid. 


'Calculation according to Muspratt 

Sf Damon . Muspratt & Dansoru 

C £4 H-°G 3 - . 420 .... 78*95 

PbO . 112 .... 21*05 . 20*61 

C 24 H 20 O 3 -\Pb O .... 532 .... 100-00 

Carmufellic acid is insoluble in alcohol and in ether. 


3. Volatile Oils containing Eugenic Acid. 

a. Oil of Cloves. ( Gewmznelkeuoi .) — From the buds or flower stalks 
cf Eugenia caryophyllata, 100 pts. of cloves yield from 14*5 to 
28 pts. of oil (Comp. Jaim, JV. Br.Arch. 66, 129 ; Zeller, iYu Jahrb . Pharm. 

93) ; while the same quantity of stalks gives only 4 pts. (Van Hees, 
A. Br. Arch. 69, 41.) The oil does not pass over completely till the 
distillation has been cod tin lied for a long time. Colourless and trans¬ 
parent ; odour burning, peculiar ; taste sharp, biting and warm. Does 
not solidify at — 25°. (Bonastre) Deposits camphor in the cold. 
(Bizio.) Sp. gr. = 1*034 (Lewis) ; of the commercial oil, 1*055, of that 
prepared by Bonastre, 1*061 (Bonastre); between 1*033 and 1-040 (Van 
Hees); between 1*046 and 1*058. The first portion of the distillate is 
lighter than the succeeding products, so that by fractional distillation 
oils of sp. gr. 0*95 and 1*076 may be obtained. (Jahn.) Prepared 
from clove stalks it has a different odour, and a sp. gr. 1 *049 (Van 
Hees, Pharm. Centr . 1S47, 380) ; it then has a peculiar odour, like 
cabbage, and its sp. gr. is 1*051. (Jahn.) It is a mixture of neutral oil 
of cloves and eugenic acid (p. 202.) (Ettling), of the first of which the 
earlier portions of the distillate, as well as the oil from clove-stalks, 
contain a larger quantity. (Jahn.) Contains 73*6 p. c. C, 8*15 H, and 
1-8*25 O. (Ettling.) ^ v 7 ' 

von, xiv. p 
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b. Oil of Cmnamon-leaves from Ceylon , Obtained according to 
Pereira, by macerating cinnamon leaves in sea-water, and submitting the 
whole to distillation. Closely resembles oil of cloves. Brown oil having 
a penetrating, aromatic odour, strong, biting taste and sp. gr. 1*053. 
Reaction acid. Converted by potash or ammonia into a buttery crystal¬ 
line mass. It is a mixture of benzoic acid, eugenic acid, and a hydro¬ 
carbon C 20 H 18 . —(Stenhouse, Ann. Pharm. 95, 103.) 

By treating oil of cinnamon-leaves with excess of aqueous potash, 
decanting the undissolved oil, treating it with fragments of caustic 
potash, then with chloride of calcium, and finally rectifying it over 
potassium, the hydrocarbon is obtained as a colourless oil which strongly 
refracts light, has a specific gravity 0'S62, boils between 160° and 165°, 
and smells like cyrnene. Contains 88-14 p. c. C, and 11*6S p. c. H, corre¬ 
sponding to the formula C 20 II 16 . (By calculation, 88*24 p. c. C and 
11*76 II.) — (Stenhouse.) 

c. Pimento-oil. ( Net ken pfe feral.) — Obtained from the fruit of Myrtus 
pimento.. The pods yield 10 p. c., the seeds 5 p. c. oil. (Bouastre, 
J. Phcmn. 11, 187.) The whole fruit yields 1*9 p. c. oil (Braeonnot), 
2*34 p. c. of sp. gr. T03. (Jalm, iV. Br. Arch. 66, 155.) Colourless or 
pale-yellow ; it has a more agreeable smell and taste than oil of cloves 
(Voigtel), less agreeable (Bouastre), and slightly repulsive, recalling 
that of Myrtus communis. It refracts light powerfully. When poured 
into water, it separates into two portions, one of which floats while the 
other sinks. (Jalm.) Becomes dark yellow by keeping. (Voigtel.) 
With ^th its bulk of nitric acid , it immediately turns dark red, with 
effervescence, and forms a yellowish red solution, the colour of which is 
rendered more intense by ammonia. (Bonastre.) With oil of vitriol, 
nitric acid , and iodine it behaves like oil of cloves. Freshly distilled, it 
will not mix with ammonia , but after standing in contact with it for 
eight days, it is converted into a colourless crystalline mass. (Jalm.) 
According to Bonastre, it forms with alkalis the same solid compounds as 
oil of cloves. (J. Pharm. 13, 466.) It mixes with an equal quantity of 
caustic, potash-ley, thereby developing heat and becoming turbid ; after¬ 
wards the liquid becomes quite clear and viscid, but on cooling it does 
not solidify in crystals, even on standing, and on addition of water is 
partly precipitated unchanged, wdiile a resin remains in combination 
with the potash. (Jahn.) Dissolves completely in alcohol and ether. 
(Bonastre.) 

d. Volatile oil of the Brazilian Clove-cinnamon . Obtained from Pei sea 
caryophyllata . (Martius.) Heavier than water, bright yellow, smells 
like oil of cloves, hut less agreeably. Taste burning, like cloves. Burns 
with a bright flame, depositing much charcoal. It takes fire with fuming 
nitric acid , Forms with bases, compounds which are partly crystal- 
lisable, hut can never be obtained neutral. Acids precipitate the oil 
unchanged. The compounds with ammonia , potash, and soda arc crys- 
tallisable, but the /ijne-cotnpountl is not. Readily soluble in alcohol, from 
which it is precipitated by water. 

e. Volatile oil of Canella alba. By distilling white cinnamon, the 
bark of canella alba , with w T ater and cohobating the distillate, 0*94 p. c. 
of oil are obtained. This in contact with aqueous potash parts with 
eugenic acid, and on being distilled after several days, yields first a large 
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quantity of oil which floats on water (a and b), then a small quantity of 
oil heavier than water ( c ), while half resinised oil floats on the potash- 
lev which contains eugenate of potash in solution. The lighter oil has a 
strong aromatic odour, like oil of cajeput, and boils between 1S0 ,J and 
245°; and by fractional distillation a first portion (d) is obtained at 
180°, containing 75*25 p. c. C, 11*28 H, and 13*46 0. (If this be again 
fractionally and very slowly distilled, a portion boiling at 166° ( aa ) 
is obtained, yielding 79*11 p. c. C, 10*64 H, and 9'25 0. On further 
distilling the lighter oil, an oil (b) is finally obtained of sp. gr. 0*941, and 
boiling at 245°. It contains 80*54 p. c. C, 10*77 H, and 8*69 0. The 
oil (c) heavier than water does not combine with potash, and contains 
73*7 p. c. C, 10*7 H, and 15*6 0. (W. Meyer & v. Reielie, Ann. Phcirm. 
47, 234.) Hence the oil of cctnella alba is a mixture of eugenic acid, 
cajeput oil, and an oxygenated oil. (Wohler.) 


Eugenate of Ethyl. 

C 24 H 1G 0 4 = C 4 H 5 O,C 20 H n O 3 . 

Cahours. (1S5S.) Cornet rend . 46, 220; Ann. Pharm. 103, 265; J.pr. 
Ohem. 73, 259; more detailed, JV. Ann. C/iim. Phys. 52, 1S9 ; Ann. 
Pharm. 108, 323. 

Nelkenvinester, Eugendthyl (Gm.). Nelkensaures Aethyl. Eugenic ether. 

Foimiation and Preparation. By acting on eugenate of potash with 
iodide of ethyl in a sealed tube. The product is washed with dilute 
aqueous alkali, dried over chloride of calcium, and rectified. 

Properties. Colourless oil, boiling at about 240°. It has an 
aromatic odour, slightly resembling that of cloves. Neutral. 

Cahours. 

24 C . 144 .... 75*00 74*82 

16 H. 16 .... 8*33 . 8 40 

4 O . 32 .... 16 67 . 16*78 

c T H3o7e^in i o 3 T... 192 .... 100-00 .. 100*00 

It is violently attacked by bromine , chlorine , or fuming nitric acid. 
yielding a viscid product. 

Insoluble in water. Readily soluble in alcohol and ether . 


Benzo-eugenic Anhydride. 

C S4 H 16 0 6 = C I4 H 5 0 3 ,C 2n H 11 0 3 . 

Cahours. (1858.) JS\ Ann. Chini. Phys. 52, 189; Ann. Pharm. 108, 
321. 

Benzoate of Evgenyl, Eugenate of Benzoyl, Benzeuyenyl, Benzoe-Neike?i&'dure - 
Anhydrid. 

Preparation. Chloride of benzoyl is heated with eugenic acid as 
long as hydrochloric acid continues to he evolved, and until the mass. 
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which at first was viscous and dark brown, has become bright brownish- 
yellow. It is then left to cool in a stoppered vessel. The next day 
concentrated solution of potash is added to the mass (which sometimes is 
still fluid, sometimes solidified in crystals), whereupon it solidifies, and 
is washed with water, pressed between blotting paper and crystallised 
from boiling alcobol. 

Properties. Colourless needles, bright amber-coloured when uot 
quite pure, melting between 50° and 55°, and boiling above 360°. 


34 C . 

... 204 . 

... 76*12 ... 

Cahours. 

mean. 

. 75*72 

16 H. 

... 16 . 

... 5*97 ... 

. 6*06 

6 0 . 

... 48 . 

... 17*91 ... 

. 18*22 

C H H 5 O 3 ,C 20 H n O :} .... 

... 268 . 

... 100 00 ... 

. 100*00 


It is violently attacked by bromine and by nitric acid. It is not 
affected by cold or boiling aqueous potash , but is resolved by solid 
hydrate of potash into benzoate and eugenate of potash. 

Insoluble in cold and boiling water . Dissolves in boiling alcohol and 
in ether. 


Toluo-eiigenic Anhydride. 

C 3G H 18 0 6 = C 16 H 7 O 3 ,C 20 H 11 O 3 . 

Cahours. (1858.) N. Ann. Chim. Phys. 52, 189; Ami. Pliarm . 108, 
322. 

Toluate of Eugenyl, Eugenate of Tohiyl, Tolueugenyl Toluyl. Ndkenmure- 
Anhy drill. 

Obtained and purified in the same way as benzo-eugenic acid, by the 
action of chloride of toluyl (C if 'ClH 7 0 3 ) on eugenic acid. 

Needles resembling those of benzo-eugenic anhydride. 




Cahours. 



mean. 

.. 216 .. 

.. 76*59 ... 

. 76*39 

.. 18 .. 

.. 6-38 ... 

. 6*48 

.. 48 .. 

.. 17*03 ... 

. 17*13 


C 1G H 7 0 3 ,C :0 H n O 3 . 282 .... 100*00 . 100*00 


Heated with fragments of caustic 'potash , it is resolved into toluate 
and eugenate of potash. 

# Insoluble in water,. Dissolves somewhat readily in boiling alcohol , 
still more in ether. 
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Aniso-eugenic Anhydride. 

C 36 H 18 0 8 = C I6 H 7 O 5 ,C 30 N n O 3 . 

Cahoues. () 858.) JST.Ann. Chim. Phys. 52, 189; Ann . Pharm. 108, 
323. 

Anisette of Eugenyl , Eugenate of Anisyl , Aniseugenyl, Anis-Nelkensciure- 
Ankydrid . 

Chloride of anisyl acts on eugenic acid in the same way as chloride 
of benzoyl, and yields a crystallisable product, insoluble in aqueous 
potash, and bearing the same relation to anisic acid, as benzo-eugenic 
anhydride to benzoic acid. 


Cumino-eugenic Anhydride. 

C*°H~0 5 = C J# H II 0 S ,C SO H U 0 3 . 

Cahoues. Compt. rend. 46, 220; Ann. Pharm. 105, 263; more detaile 

N. Ann. Chim . Phys. 52, 205; Ann. Pharm. 108, 323. 

Cuminate of Eugenyl, Eugenate of Cumyl , Cumeuyenyl, Cumin-Nel/censaure, 
Ankydrid. 

Formation and Preparation Chloride of cumyl does not act upon 
eugenic acid in the cold, but on heating, abundant vapours of hydrochloric 
acid are evolved, while the mixture becomes coloured and thickens. 
When the evolution of hydrochloric acid has ceased, and the mixtnre has 
become light brown and liquid, it is left to cool, and the excess of 
eugenic acid or of chloride of cumyl is removed with concentrated 
potash-solution, whereupon the product solidifies in crystals. These are 
washed with water, pressed between blotting paper, and recrystallised 
from boiling alcohol. 

Properties. Colourless, highly brilliant tablets, which melt at a 
gentle heat and volatilise when heated above 400°. 





Caliours. 

40 C . 

. 240 .. 

.. 77*42 

. 77*11 

22 H . 

. 22 .. 

.. 7*09 

. 7*14 

6 O . 

. 48 ., 

.. 15*49 ... 

. 15*75 


C 2 °H 11 0 3 ,C^H 11 0 3 . 310 .... 100*00 . 100*00 


Isomeric with euminic anhydride. 

Decompositions. Decomposed by oil of vitriol in the same way as by 
caustic potash (vid. inf.). —2. Not affected by boiling hydrochloric acid. 
— 3. It is violently attacked by fumijiy nitric acid, being converted into 
a viscid, reddish yellow resin and a crystalline body. — 4. It is not 
affected by boiling potash-solution, but caustic potask in fusion decom¬ 
poses it into cuminate and eugenate of potash. 
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Bromine-niicleus C®°BrR M . 

Hydrobromate of Bromo-cymene, 

C 20 Br 2 H 14 = C 20 BrH 13 ,HBr(?). 


Sieve king. (1857.) Dissert . ilber Guminol and Cymen. Gott, 1857; 

abstr. Ann. Fharm . 106, 261. 

Bromide of Cymyl and Hydrogen, Cymylbromur. 

Formation fp. 186). 

Bromine is dropped into water, on which cymene floats, as long as 
the colour of the bromine continues to disappear, and the product is 
washed alternately with aqueous carbonate of soda and water, and then 
dried over oil of vitriol. 

Colourless oil, heavier than water. 

It cannot be distilled without decomposition. By prolonged boilino* 
with alcoholic potash , it parts with all its bromine, being converted into 
an oil resembling cymene. 


Chlorine-nucleus C 2 & C1H 1S . 


Hydrocblorate of Chlorocymene. 

C 20 CPH 14 = C 20 C1H 13 ,HC1(?). 


Sieveking. (1857.) Dissert, ilber Cumhiol and Gy men. Gbtt. 1857: 
abstr. Ann. Fharm. 106, 261. 

Chloride of Cymyl and Hydrogen. Cymylchlonir. 

Formation (p. 186). 


Chlorine is passed into water, upon which cymene floats, till the 
latter sinks . The product is washed with aqueous carbonate of soda and 
water and dried over oil of vitriol. 

Limpid oil, containing 34, 41 p. c. Cl (C ! 0 H“CP = 34-34 Cl). 

It turns yellow by keeping and evolves hydrochloric acid, 'it can- 
not be distilled without decomposition. It is not further acted on by 
chlorine. Becomes hot with fuming sulphuric acid, evolves hydrochloric 
acid, turns brownish-red and forms sulphocymenic acid. Heated with 
alcoholic ammonia, it deposits chloride of ammonium. Boiled with alco¬ 
holic jjotash, it turns red, deposits chloride of potassium, and is converted 
mro an oil which is separable by water, and when distilled passes over 
colourless at first then coloured, evolves hydrochloric acid, and leaves a 
residue of charcoal The distillate, after standing over hydrate of lime, 
distils between 1/0 and 2o0 , still contains from 10 to 12-6 p. c. chlorine 
and has an aromatic odour. r ; 

Hydrochlorate of chlorocymene does not dissolve in water, and but 
slightly m alcohol. 5 
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Oxyhromine-nitcleus C aw B r s H° 0 2 . 

TerbromanethoL 

C 20 BrH 9 O 2 . 


C a hours , (1840.) licv. sclent. 1840 , 342; J. pr. ( them . 22 , 58: more 

fully, iY. Ann. Chun. Phys. 2 , 275 ; J. pr. Chau . 24, 337 : Arm. 

Pharm. 41, 56. 

Bi '0 manho 5 Bromanhal. 

Formation (p. 194). 

Preparation. Bromine is gradually dropped upon anise-camphor, till 
a slight excess has been added, and the mixture is allowed to solidify. 
A brommated oil is then extracted by small quantities of ether, and 
the residue is dissolved in boiling ether, and left to crystallise. The 
crystals thus obtained are still contaminated with a small quantity of oil; 
they are therefore pressed between blotting-paper and recrystallised from 
ether. 

Properties. Rather large, colourless, highly brilliant crystals, which 
crack between the teeth. Inodorous. 


20 C . 

Crystals. 
. 120 .. 

.. 31*17 .... 

Cahours. 

m°an. 

3 Br. 

. 240 .. 

.. G2*33 


9 H. 

. 9 ,. 

.. 2-34 .... 

. 2*06 

2 O . 

. 1C .. 

4*3 0 


C^BrfPO 2 .. 


100*00 



It is slightly decomposed by heat at 100 °, and completely on distilla¬ 
tion, with evolution of hydrobromic acid. It is not further acted upon 
by bromine. 

Insoluble in water , slightly soluble in alcohol , more so in ether. 


OxycJiloriiP'-nnolens C 2 <t CFH 9 0 2 . 


Tercliloranetliol. 

C 2 °CFH 9 0 2 . 

C a hours, (1840.) liCV. s<lent. 1840, 342; J . pr. Chan. 22, 58. In detail. 
-V. Ann . Chirn. Phys. 2 , 2Sl ; J. pr. Chem. 24, 337 ; Ann. Pharm , 
41,50. 

Chloranisolj ChloranisaL 
Formation (p. 194). 

Only once obtained by the not too prolonged action of dry chlorine 
on anise-camphor. 

In the cold it is a colourless syrup, which becomes more liquid when 
heated, and decomposes completely when distilled, evolving hydrochloric 
acid and leaving a residue of carbon. 
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20 C .. 

. 120*0 .. 

.. 47*71 ... 

Caliours. 
mean . 

. 47*72 

3 Ci. 


.. 42*34 ... 

. 41*92 

9 H . 

. 9*0 .. 

.. 3*57 ... 

.... 3'66 

2 0 . 

. 16-0 .. 

.. 6*38 ... 

. 6*70 


C ai Cl 3 H°0 2 . 251-5 100-00 . lOO'OO 


Appendix to TerchloranethoZ. 

Chloride of Draconyl. 

Cahoubs. N. Ann. OMm. Phys. 2, 282. 

Laurent. Rex. scient. 1842, 5; J. pr. Ghem. 27, 247. 

ViereinJialhfachgechlories Anefhol. (Gm.) 

Formation (p. 194). 

Preparation . Anise-camphor (oil of tarragon, Laurent,) is acted upon 
at a moderate heat for a long time by chlorine gas, till all action has 
ceased. (Cahours.) 

Colourless, semifluid, viscid and glutinous mass (Caliours) of the con¬ 
sistence of turpentine. (Laurent.) 


20 C. 

. 120*0 . 

... 39*63 ... 

Gahours. 
. 39-98 . 

Laurent. 
... 39*90 

41 Cl . 

. 159*7 . 

... 52*61 ... 

. 52-14 


7*H . 


... 2*47 

2*75 . 

... 3*50 

2 O . 

. 16*0 . 

... 5*29 ... 

.... 5*18 


cr-WH'io 2 . 

. 303*2 

... 100*00 ... 

. 100*00 



The compound from oil of tarragon investigated by Laurent, has according to him, 
the formula C^Cl'H^O 3 , according to Gerhardt, perhaps C-°Cl 4 H 10 O 2 (TraiU 3,356)). 

Decomposes by distillation (Caliours), and (when prepared from oil 
of tarragon) evolves hydrochloric acid and vapours of a very thick oil, 
while a small quantity of carbon is left. (Laurent.) It is attacked by 
boiling alcoholic potash. The oil thus changed, which is still very thick, 
contains 42*5 p, c. C, and 3 4 H j according to Laurent = C^CPH^O 3 ; 
according to Gerhardt, it perhaps differs from the preceding by containing 
less hydrochloric acid. 


Ntiro-nucleus, C 20 XH 13 . 

Nitrocymene. 

C 2°NH 13 0 4 = C 20 XH 13 

Barlow. (1855.) Ann. Pkarm. 98, 247. 

Niirocymol, Nitrocyme. 

Formation (p. 185). 

Preparation . Cymene which has been cooled by a freezing mixture 
is dropped into fuming nitric acid, likewise carefully cooled, till the 
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whole has become green and thick ; it is then poured into cold water, 
and the nitrocymene, which is precipitated as a red oil, is washed first 
with water and then with aqueous carbonate of soda. 

Properties . Reddish brown, transparent oil, heavier than water. 
Permanent in the air. Prepared from cymene a (= nitrocymene a) it is bright 
yellow and lighter than water. 

Decompositions. 1. It is decomposed by distillation with water; on 
the water which distils over there floats a neutral oil which has the pro¬ 
perties of cymene a, and is converted into a- nitrocymene by cooled 
fuming nitric acid. — 2. When nitrocymene is added to a paste of iron 
filings and acetic acid , heat is developed. If the whole be distilled, 
after the reaction has terminated, a distillate is obtained which, by treat¬ 
ment with hydrochloric acid, is resolved into eymidine, which dissolves, 
and an insoluble oil, a - cymene. 


Nitro-nucleus , C 20 X 2 H 12 . 

Binitrocymene, 

C 20 H 12 N 2 G 3 = C 20 X 2 H 12 . 


Kratjt. A nn. Pharm .92, 70. 

DlnitrocymoL 

Cymene is cautiously dropped into nitrosulplmric acid as long as it 
continues to dissolve; the whole is then heated for some time to 50°, 
and, after standing for two days, is diluted with a large quantity of water, 
whereupon a brown, slowly solidifying oil is precipitated. On dissolving 
this oil in boiling alcohol, and leaving the solution to cool, drops of oil 
are first deposited, and on the removal of these, the liquid yields crystals 
of binitrocymene by evaporation. 

Colourless, rhombic tables. Melts at 54°, and solidifies for the most 
part at 43°. 


Ki*aut. 
mean . 


20 C . 

. 120 . 

... 53-57 .... 

.... 52-76 

2 N. 

. 28 . 

... 12*50 


12 H. 

. 12 . 

... 5-36 .... 

.... 5*66 

3 0. 

. 64 .. 

... 28-57 


C 20 X 2 H 12 ... 

. 224 . 

... 100-00 



Dissolves in alcohol and in ether, and is deposited from saturated 
solutions as an oil. 










218 


AZO-NUCLEUS (PNH 13 . 


Oxynitro~nucleus> C 20 X 2 H 10 O 2 . 

Binitranisoin. 

C 20 H 10 N 2 O 10 = C 20 X 2 H 10 O 2 . 

Cahoubs. (IS41.) N. Ann. Chim. Phys. 2, 301. 

Nitraniside. 

Formation and Preparation. 1 . Formed when anise-camphor is 
heated with fuming nitric acid, the reaction being attended with considerable 
development of heat, and evolution of nitrous fumes ; the product, how¬ 
ever, cannot be purified, since no solution of it can- be made. — 2 . Ani- 
so'in is dissolved in fuming nitric acid, the solution is precipitated by 
pouring it into water, and the white pulverulent deposit is thoroughly 
washed. (Kraut.) 

Snow-white, highly electric powder. (Kraut.) Yellow resin, melting 
at about 100 °, and decomposing completely v'hen distilled. Boiled 
with concentrated canstic alkali, it evolves a large quantity of ammonia, 
dissolves and forms a black, humus-like acid, viz., melanisic acid, which 
remains combined with the alkali. 


Cahours. Kraut. 
mean. at 100°. 


20 C . 

. 120 .. 

.. 50*35 .... 

.... 52-38 .. 

.. 50-91 

2 N . 

. 23 .. 

.. 11-87 .... 

.... 11-25 


10 H . 

. 10 .. 

.. 4-19 .... 

4-54 .. 

.. 4-49 

10 O. 

. 80 .. 

.. 33*59 .... 

.... 31-83 



C- u X-H lu 0 2 .. 23S .... 100-00 . 100-00 


It gave too much carbon, because it contained anethol (Caliours). 


Azo-nucleus, C 20 NEP. 

Cymidine, 

C 20 NH 15 = C 20 NH 13 ,H 2 . 

J. Barlow. (1S55.) Ann. Pharm. 98, 253. — Notice of results: Phil. 

21 ag. J. 10 , 454 ; Client. Gaz. 1855, 319 ; J. pr. Chem. 60, 341 ; 

Chem. Centr. 1856, 48 ; Instit. 1856, 163. 

Formation and Preparation. (Comp. p. 217.) Nitrocymenc is added 
to a thick paste of acetic acid and iron filings, whereby beat is im¬ 
mediately developed. The whole is then distilled (after supersaturatiou 
with caustic soda, Kr. \), and a very complicated product is obtained, 
from which the cymidine is extracted by hydrochloric acid. The cymi¬ 
dine, after the portion insoluble in hydrochloric acid has been removed, 
is precipitated from the solution by caustic soda, and extracted with 
ether. On distilling off the ether, the product remains in the retort as a 
brown oil, which is purified by distillation in a stream of hydrogen. 

Properties. Yellowy inodorous oil, boiling about 250 c . Neutral. 
Lighter than water. 
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Decompositions. It is not affected by iodine, and but very slightly 
by bromine. It is violently attacked and dissolved by nitric acid; soda 
separates from the solution a semi-solid substance. Becomes slightly 
warm with chloride of cyanogen , and forms a base, probably homo¬ 
logous with melaniline. This is precipitated by adding caustic soda to 
the solution obtained by boiling the mass with water. With chloride of 
benzoyl, it forms with evolution of heat, crystals, probably consisting of 
b en z oy 1 cy m idi de. 

Combinations. Cymidine dissolves sparingly in water., and forms salts 
with acids. 

Sulphate of Cymidine. White crystalline salt, soluble in water. 

Hydrochlorate of Cymidine. Strong hydrochloric acid forms with 
cymidine white clouds and an oil lighter than water, which solidifies in 
crystals by evaporation or agitation. Turns pinewood yellow. Its 
solution dyes the skin red. It is not coloured by chloride of lime. 
Contains 19 68 p. c. HC1, corresponding to the formula C 28 NH 15 ,HC1 (by 
calculation = 19*72 p. c. HC1. 

With terchloride of gold , cymidine forms a yellow, crystalline salt, 
sparingly soluble in water. 

Chloroplatinate of Cymidine. Aqueous solution of hydrochlorate of 
cymidine yields with platinic chloride a yellow precipitate which dis¬ 
solves sparingly in water, hut abundantly in alcohol and especially in ether. 


20 C . 

. 120*0 . 

.. 33*78 ... 

Barlow. 
. 33*77 

N . 

. 14*0 . 

.. 3*94 


16 H . 

. 16*0 . 

.. 4*51 ... 

. 4*67 

Pt. 

. 98*7 . 

.. 27*79 ... 

. 27*64 

3 Cl. 

. 106*5 . 

.. 29*98 



C- 0 NH lc Cl,PtCl- . 355*2 .... 100*00 


Prepared from a- nitrocymene (= chloroplatinate of a- cymidine), it contains 
27*66 p. c. Pt. 

Oxalate of Cymidine. White, crystalline salt, insoluble in water. 
Cymidine dissolves readily in alcohol and in ether. 


Azo-nucleus C 20 N 2 H 12 . 

Nicotine. 

C 20 NPH 14 = C 20 N 2 H 12 ,H 2 . 

Posselt & Reimann. Mag. Pharm . 24, 8138 ; further, 15, 2, 57 ; 
presented as a prize essay to the Medical Faculty of Heidelberg, 
in 1828. 

0. Henry & Boutron-Charlard, J. Pharm. 22, 689; J. pr. Chem. 
10 , 208. 

Liebig Sc Gail. Ann. Pharm. 18, 66. 
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Ortigosa. Ann . Pkarm. 41, 114. 

Barral. Compt. rend. 14, 224 ; in detail, N . Ann. Chim. Phys . 
7,151; */. pr. 26, 49; Pkarm. 44, 281. — Compt. rend . 24, 
218; J. pr. Chem. 41, 466; more fully, j\ r . An??.. CAim. P/?ys*. 20 , 345. 
Melsens. iT. A?in. /Ays. 9, 465; Ann. Pkarm. 49, 353; J". pr. 

<7W 32, 372. 

y. Plant a-Reichenau. Dissert, uber das Verhalten der wicktigsten 

Alkaloids gegen Reagentien. Heidelberg, 1S46. 

Schlossing. Compt. rend . 23, 1142 ; J. pr. Chem. 40, 184 ; more 
fully, A r . Ami. Chim. Pkys. 19, 230. 

Raewsky. N . Ann. Chim. Phys. 25, 322; J. pr. Chem. 46, 470; abstr. 

Ann. Pharm. 70, 232. 

J. Bodeker. Ann. Pkarm. 73, 372 . 
y. Planta & Kekule. Ann. Pharm. 87, 1. 

Stahlsckmidt. Ann. Pkarm. 90, 218; J. pr. Chem. 63, 89 ; Pkarm. 
Centr. 1854, 6S0. 

Otto. Anleitung zur AusmitUung der G-ifte. Braunschweig, 1856, 87. 

Vauquelin {Ann. Chim. 71, 139), in 1809, was the first to make 
experiments with the view of isolating the acrid principle of tobacco ; he 
discovered the volatility of the nicotine compounds and their behaviour 
with potash, but did not succeed in isolating the alkaloid. In this, 
Posselt and Reimann succeeded in 1828 ; Ortigosa, in 1842, analysed the 
compounds of nicotine, and Barral analysed nicotine itself. E. Davy 
(Ann. Pharm. IS, 63), described as aqueous nicotine the ammoiiiacal 
liquid obtained by the distillation of tobacco or tobacco-roots w r ith solu¬ 
tion of potash, being unacquainted with pure nicotine ; his nicotine-salts 
were mixtures of these and ammonia-salts. (Instit. 1835, 137 ; Ann. 
Pharm. 18, 63; J. pr. Ghem. 7, 90; J. Pharm . 22, 18.1 

Formation. The dried substance of rotten potatoes distilled with 
caustic lime yields nicotine, recognisable by its odour. (? Kr.) (Winkler, 
Jahrb. pr. Pharm. 25, 82.) 


Sources. In Nicotiana Tabctcum , rustica. macrophylla and glutinosa } 
in combination with malic acid. (Posselt & Reimann.) — As a salt. 
(Schlossing.) — Nicotine exists ready formed in tobacco, and is not formed 
in its preparation. (Henry & Boutron, Schlossing.) It can be as 
effectually separated by magnesia as by alkalis (Henry & Boutron), also 
by lime, baryta and ammonia. (Schlossing.) Acrid vapours are evolved 
from a boiling infusion of tobacco by carbonate or bicarbonate of potash ; 
the presence of nicotine in these vapours may be detected by mercuric 
chloride. Carbonate of lime produces the same effect, but to a less 
extent. (Schlossing.) Also when tobacco is distilled without alkali, nicotine 
passes over, though in smaller quantity. (Henry & Boutron.) When an aqueous or 
alcoholic infusion of tobacco is too rapidly evaporated down, strong vapours of nicotine 
are evolved. (Schlossing.) When unfermented tobacco is extracted with 
ether, the solution evaporated, and the residue heated, an odour of nicotine 
is perceived. (Only a small portion, however, of the nicotine is‘thus 
extracted.) Alcohol entirely removes the acrid qualities of tobacco ; the 
alcoholic extract precipitated with mercuric chloride gives the double salt 
of nicotine and mercury. (Schlossing.) If fresh tobacco-juice be preci¬ 
pitated with tannic acid, the precipitate decomposed at a gentle heat by 
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excess of acetate of lead, the liquid then filtered, the filtrate freed from 
lead by dilute sulphuric acid, evaporated to dryness, mixed with carbonate 
of lime and perfectly dried, a large quantity of nicotine may be extracted 
from the residue by ether. (Henry & Boutron.) Melsens supposed 
that nicotine was a product of the fermentation or of the imperfect com¬ 
bustion of tobacco. (F. Ann. Chhn. Phys. 9, 471.) 

The following are the percentages of nicotine in different sorts of dry 
tobacco leaves, deprived of their ribs. a. French tobaccos of the Depart¬ 
ments: — Lot, 7*96 ; Lot et Garonne, 7*34; Nord, 6*5S ; lie et Vilaine, 
6*29; Pas-de-Calais, 4 '94; Alsace, 3 21 p. c.— b. American tobaccos: — 
Virginian, 6*87; Kentucky, 6*09; Maryland, 2*29; Havanna under 
2 p. c. (Schlossing.) — Four kinds of Paraguay tobaccos contained 1 * 8 ; 
2 ; 5*5 and 6 p. c. nicotine. (Lenoble, F. J. Pharm. 22 , 30; Lieb. Kopp. 
Jahresb. 1852, 531.) When tobacco leaves are prepared for snuff, 
nicotine is lost in the fermentation (Henry & Bontron), to the amount of 
about fids, so that 100 pts. dry snuff still contain about 1*36 p. c. nicotine, 
chiefly as acetate which is soluble in ether. (Schlossing, F. Ann. Ghim . 
Phys. 19, 246.) Tobacco-smoke contains nicotine which, when long 
porcelain pipes are smoked, is found in the juice collected in the bowl. 
(Melsens.) By the dry distillation of tobacco, Unverdorben obtained 
(Pogg . 8 , 399 ), among other products, a base which, on being dissolved 
in water and boiled down with dilute sulphuric acid, was decomposed 
into ammonia, fuscine, and odorine (xi, 263). See also xiv, 234; 
Empyreumatic oil of tobacco. 

Preparation. 1. Coarsely powdered tobacco is boiled with water; 
the liquid, after filtration through linen, is evaporated to the consistence 
of extract; and before it has completely cooled, it is shaken up with 
2 vols. alcohol of 36°. On standing, the semi-fluid mass divides into two 
strata, the lower, which is black and almost solid, consisting chiefly of 
malate of lime, while the upper forms a black solution containing all the 
nicotine. This is decanted ; the alcohol is distilled off; the residual 
extract again precipitated with alcohol ; the alcoholic solution again 
evaporated; and the residue mixed, before it is quite cold, with concen¬ 
trated potash-ley, whereupon heat is developed. After cooling, the whole 
is shaken with ether, which takes up nicotine and other substances, 
thereby acquiring a deep yellow colour. On distilling the ethereal solu¬ 
tion, nicotine tolerably colourless passes over at 180°, but frequently 
contaminated with decomposition-products of the other substances ; hence 
it is more advantageous to proceed as follows : To the ethereal solution, 
powdered oxalic acid is gradually added, the whole being continually 
shaken, whereby, when the ether is not too aqueous, a white precipitate 
of oxalate of nicotine is immediately produced, which .afterwards deli¬ 
quesces to a syrup at the bottom of the vessel. The liquid is decanted ; 
the precipitated syrup washed with ether, and decomposed by potash ; 
the liberated nicotine is taken up by ether; the ethereal solution heated 
on a water-bath to expel ether, water, and ammonia; and the tem¬ 
perature then gradually raised, and kept for a whole day at 140°, while 
a stream of hydrogen is passed through the liquid. The product is now 
heated to 180°, whereupon colourless nicotine passes over. 1000 grammes 
of tobacco from Lot yield from 50 to 60 grammes of nicotine. (Schlossing.) 
jPosselt & Reimann adopted a similar process, ( Vid. infra.) 

2. Bad tobacco or tobacco-dust is macerated for 24 hours with water 
to which 1 p. c. of sulphuric or hydrochloric acid has been added ; and 
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the expressed liquid is evaporated to the consistence of syrup, and distilled 
with about £th of its bulk of strong potash-solution, water being added as 
long as an alkaline distillate, containing ammonia and nicotine, is 
obtained. This is subjected to either of the following treatments. 

a. The distillate is saturated with fragments of caustic potash, which 
dissolves, developing considerable heat, and expelling most of the 
ammonia, while the nicotine is separated as an oily stratum. This is 
decanted and freed by a gentle heat from adhering ammonia. (Liebig & 
Gail.) 

b. The distillate is neutralised with oxalic acid and evaporated to 
dryness ; the oxalate of nicotine is extracted from, the residue by boiling 
alcohol; and the solution evaporated to the consistence of syrup, and 
shaken in stoppered bottles with fragments of potash and ether. By 
repeating this treatment, the whole of the nicotine is obtained dissolved 
in the ether. Oil distilling the ethereal solution in a water-bath, pure 
and aqueous ether, ether containing nicotine, and finally colourless oily 
nicotine (which is collected apart) pass over in succession. The nicotine 
still contains water. (Ortigosa.) 

3. Finely cut Alsatian tobacco is digested with water containing sul¬ 
phuric acid, pressed out after three days, and the residue submitted to the 
same treatment till it has entirely lost its acrid taste. The liquid is 
evaporated to half its bulk, and distilled with lime ; the distillate is next 
shaken with ether, which takes up most of the nicotine, then poured back 
into the retort and again distilled. The distillate is again treated with 
ether; poured back into the retort, after the ethereal layer has been 
decanted, and so on, till the residue no longer has any acrid taste. The 
brown ethereal solution is gradually heated to 140° within 14 days, 
whereby ether, water, and other bodies more volatile than nicotine are 
driven off, then mixed with slaked lime, and heated to 190° in a stream 
of hydrogen ; and the slightly coloured nicotine which passes over is 
collected as much as possible out of contact of air, and rectified. 
(BarraL) 

4. From the so-called Tobacco mordant (Tabahsbehe ). The brown 
liquid, mixed with a slight excess of sulphuric acid, is evaporated to a 
syrup, and mixed with a slight excess of potash-ley ; the liberated nicotine 
is taken up by ether ; the ethereal solution mixed with oxalic acid; and 
the resulting precipitate of oxalate of nicotine decomposed by potash-ley. 
By shaking up the potash-solution with ether, the nicotine is again 
dissolved, and may be obtained pure by distilling off the ether, and recti¬ 
fying per se . 

Melsens purifies the nicotine thus obtained by placing it in contact 
with potassium till the metal is no longer attacked even on heating the 
liquid, and then distils the brown liquid over caustic baryta in a stream 
of hydrogen ; the purest portion passes over towards the middle of the 
distillation. 

Older processes . — Tobacco is distilled with water and T V potash- 
hydrate (f- soda-hydrate and 12 pts. water, according to Henry & 
Boutron) ; the residue is mixed with thrice its bulk of water and redis¬ 
tilled; the united distillates containing tobacco-camphor (p. 282), nicotine, 
and carbonate of ammonia, are neutralised with sulphuric acid, and evapo¬ 
rated nearly to dryness; and the sulphate of nicotine is extracted from 
the residue by absolute alcohol. The alcoholic solution is evaporated ; 
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the residue is shaken up with aqueous potash ; and the liberated nicotine 
is taken up by ether; on distilling off the ether, the nicotine remains behind, 
amounting to of the tobacco. (Posselt & Reimann.) Henry & 

Boutron distil the sulphate of nicotine with hydrate of soda, and free it 
from ammonia by leaving it in vacuo. — Posselt Sc Reimann likewise 
exhaust the decoction prepared with water containing sulphuric acid and 
evaporated with alcohol of 90 per cent. ; distil off the alcohol ; decom¬ 
pose the residue with hydrate of lime or magnesia; and separate the 
nicotine from it by distillation and agitation with ether, like Schlossing. 
They dehydrate the ether containing nicotine with chloride of calcium, 
and expel the ether in the water-bath. The nicotine thus prepared con¬ 
tains a trace of chloride of calcium. 

Estimation of Nicotine in Tobacco. — 10 grammes of tobacco containing 
a known amount of water are introduced into a glass tube, the lower end 
of which, contracted and bent at right angles, is inserted into the lateral 
aperture of a flask holding ^ of a litre ; the tobacco is moistened with 
a quantity of ammonia sufficient to liberate all the nicotine ; ether is 
poured into the flask ; and its neck is closed with a glass tube which 
conveys the vapours into a Liebig's condensing apparatus. The lower 
extremity of this condenser is bent, and fitted by means of a cork into the 
glass tube containing the tobacco, so that the ether volatilised by the 
boiling, and again condensed by the cooling apparatus, passes through 
the tobacco, drops into the Sask loaded with nicotine, is again volatilised, 
and again made available for exhausting the tobacco. The apparatus 
thus arranged is heated for 2 to 4 hours, or till a few drops of the ether 
which run off* from the tobacco no longer leave any nicotine when evapo¬ 
rated at a gentle heat; the tube containing the tobacco is then replaced 
by a receiver ; the lateral tabulus of the flask is closed ; and the liquid 
is distilled till the ethereal vapours, which at first are strongly ammo- 
niacal, no longer contain any ammonia, and are likewise free from 
nicotine. The remainder of the ether is left to evaporate in the air, and 
the quantity of nicotine remaining (from which resin separates) is esti¬ 
mated by the amount of sulphuric acid of known strength required to 
neutralise it. — 4.9 pts. of oil of vitriol (S0 4 H) correspond to 192 pts. of 
nicotine. (Schlossing.') Schiel (Ann. Pharm. 105, 257 ; J. pr. Qhem. 
74,127), 

Processes for the detection of nicotine in cases of poisoning are given hy Stas 
(Bull, de VAcad. de Medecme de Belgique, 9, 304 ; Jahrb. pr. Pharm. 24, 313 ; Ann. 
Pharm. 84, 379; Liebig Kopp’s Jahresber. 1851, 640); further: Orfila (J. Chim. 
mad. 27, 399). See also Lehmann (Pharm. Centr. 1&53, 927); Melsens (Bull, de 
VAcad . de Made cine de Belgique [2], 1, No. 9 ; Rep. Chim. pure , 1, 232). 

Properties. Colourless, transparent oil which remains liquid at — 6° 
(Posselt & Reimann), at — 10° (Barral), and when heated, even to tem¬ 
peratures short of 100°, gives off white vapours having an intolerable 
odour. (Ortigosa.) — When nicotine is left in a vacuum for a few days, small 
crystals appear in it which resemble chlorate of potash, and deliquesce rapidly in the 
air. (Henry & Boutron.) It distils very slowly at 146°, begins to boil at 
240° (towards 250°, according to Barral,) only a portion, however, dis¬ 
tilling colourless and undecomposed, in heavy white fumes (Posselt & 
Reimann, vid.inf.) — Sp. gr. 1*048 (Henry & Boutron); 1*033 at 4°; 
1*027 at 15° ; 1*018 at 30°; 1*0006 at 50° ; 0*9424 at 101*5°. (Barral.) 
It has a sharp odour, slightly resembling that of tobacco (Barral), un- 
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pleasantly pungent, like that of dry tobacco, especially when heated 4 * 
(Posselt & Reimann); has a strong odour, unpleasantly like that of 
tobacco (Ortigosa); slightly ethereal. (Otto.)—Taste burning. (Barral.) 
Even when diluted, it has an extremely sharp and caustic taste, producing 
choking in the throat. (Henry & Boutron.) — It is poisonous, A. of a 
drop being sufficient to kill a rabbit, and one drop being a fatal dose for 
a dog. (Posselt & Reimann.) —5 milligrammes placed upon the tongue 
of a middle-sized dog kill it in 3 minutes, {of a grain dropped into the 
eye of a full-grown cat produces contraction of the pupil and strong 
narcotic symptoms, which, however, pass off in the course of an hour. 
(Gergis & Hesse, Ann. Pharm. 7, 293.) Small birds are killed even by 
the approach of a glass rod moistened with nicotine. Very weak aqueous 
nicotine taken into the mouth, even for a second, produces heavy tur- 
pidity, lasting for 10 minutes, then a sensation of heaviness and head¬ 
ache lasting for several hours. (Henry Sc Boutron, comp. Melsens, Ann. 
Qhim. Phys. 9, 468.) 

Nicotine has a strong alkaline reaction. — Its vapour-density is 
5*829 ; or, taking into account the 3 per cent, of residue left in the 
distillation, it is 5*607. (Barral.) It turns the plane of polarisation of 
a luminous ray strongly to the left. (Laurent, Gompt. rend. 19, 926 ; 
Wilhelmy Pogg. 81, 527.) — Meat keeps for any length of time in 
nicotine vapour, merely assuming a brighter red colour. (Robin, Gompt. 
rend. 32, 177.) 

Barral. Melsens. Schlossing. 

20 C . 120 .... 74*08 73*69 .... 74*3 .... 73*59 

2 N. 28 .... 17*28 17*04 .... 17*3 .... 17*11 

14 H . 14 ... 8*64 8*S6 .... 8*8 .... 3*70 

CPW»H M .. 162 .... 100*00 99*59 .... 100*4 .... 99*4 


C-vapour . 

Vol. 

.. 20 . 

Density. 
. 8*3200 

N-gas . 

2 . 

. 1-9412 

H-gas . 

.. 14 . 

. 0*9702 

Nicotine-vapour .. 

2 . 

. 11*2314 


1 . 

. 5*6157 


Ortigosa, from his analysis of the platinum-salt, assigned to nicotine* the formula 
C 10 NH 8 , which was adopted by Barral. Melsens proposed the formula C 10 NH", and 
Barral, after recalculating his own analysis, showed that this formula was in accordance 
with it; he, moreover, doubled it to agree with the vapour-density, a conclusion to 
which Schlossing was also led by his determination of the saturating power of nicotine 
towards sulphuric acid. 

Decompositions. 1. Nicotine quickly assumes a brownish yellow 
colour when exposed to light. (Henry 8c Bonastre.) — 2. When distilled, 
even in an atmosphere of carbonic acid, it always leaves a small residue 
amounting to about 3 per cent., this effect being reproduced every time 
distillation 3S repeated. No gas is evolved; and the residue, which is insoluble in 
water, but easily soluble in alcohol, appears to be an isomeric modification of nicotine. 
(Barral.) Nicotine when distilled leaves a resin soluble in alcohol and precipitable 
therefrom by water. (Ortigosa.) The same residue remains when nicotine is left to 
evaporate in the air. (Posselt & Reimann.) — S. Nicotine exposed for some time 
to the air, turns brown, becomes more viscid, and is partly converted into 
a resin. (Posselt & Reimann, Burral and others.) 4. At ordinary tem¬ 
peratures, it is not set on fire by the approach of a flaming body, but burns 
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Id a wick witli a bright smoky flame. (Posselt & Reimann.) The 
vapour which rises from nicotine heated in a crucible may be set on fire. 
(Henry & Boutron.) 

5. Warm oil of vitriol does not act immediately on nicotine, but 
gradually acquires a red-brown colour by contact with it; the solution 
supersaturated with hydrate of soda, yields nicotine free from ammonia. 
(Henry & Boutron.) Boiling oil of vitriol decomposes nicotine completely 
(leaving a black thick mass, according to Stahlsehmidt), so that the 
liquid neutralised with ammonia tastes no longer sharp but only bitter. 
(Posselt & Reimann.) 

6. Aqueous nicotine mixed with tincture of iodine , (or with aqueous 
hvdriodous acid or hydriodite of potash mixed with chlorine), becomes turbid, and 
yellowish at first, but afterwards crimson, even when diluted 1000 times 
(Posselt & Reimann); according to Planta, it produces with tincture of 
iodine, a kermes-brown precipitate. On mixing the ethereal solutions of 
iodine and nicotine, heat is evolved, and after a while the mixture soli¬ 
difies to a crystalline pulp of teriodonicotine. (Wertheim, Gerhardds 
Traite , 4, 193.) 

7. When nicotine is dropped into a bottle filled with chlorine gas, a 
violent action takes place, sometimes attended with emission of light; 
hydrochloric acid gas is evolved; and the nicotine becomes blood-red, 
but loses its colour again by exposure to light for a few days, and then at 
a rather low temperature (below 8°) deposits long needles, which how¬ 
ever melt at a slightly elevated temperature. The liquid, which has 
become colourless by exposure to light, deposits when mixed with water, 
a white sediment, which may be recrystallised from alcohol, the super¬ 
natant very acid liquid becoming red-brown when evaporated at a gentle 
heat. (Barral.)— When chlorine is passed over nicotine, a dark brown 
solid substance is obtained, which dissolves readily in alcohol but does 
not separate in the crystalline form on evaporation. (Stahlsehmidt.) — 
Chlorine-water does not act on nicotine in the cold; if the liquid be heated 
at the same time, it turns yellow, without giving off nitrogen gas. (Henry 
& Boutron, Barral.) — Aqueous hypochlorous acid added to a concentrated 
aqueous solution of nicotine, produces a whitish turbidity, without evolu¬ 
tion of nitrogen gas, which however takes place immediately on adding a 
small quantity of ammonia. (Henry & Boutron.) Nicotine is quickly 
decomposed by aqueous perchloric acid. (Bodeker, Ann. Pharm. 71, 64.) 
By the action of chlorine on hydroclilorate of nicotine, a beautifully 
crystallised compound is formed, easily soluble in water, insoluble in 
alcohol. (Geuther & Hofacker, Ann. Pharm. 108, 35.) 

8. Nicotine heated with nitric acid, gives off copious red fumes, and 
if distilled with potash after the reaction is finished, yields a volatile base 
which appears to he etliylamine. (Anderson, Ann. Pharm. 75, 82.) — 
With hot nitric acid, it gives off nitrogen gas and yields a thick orange- 
coloured mass without any oxalic acid. (Henry & Boutron.) With 
nitric acid or acid chromate of potash and sulphuric acid , nicotine gives 
off a suffocating vapour and forms a brown liquid. (Stahlsehmidt.) — 
Fuming nitric acid attacks it violently, even in the cold, but does not 
decompose it completely. (Posselt & Reimann.) 

9. Hydrate of soda exerts a decomposing action upon nicotine, 
eliminating a small quantity of ammonia. (Henry & Boutron.) When 
nicotine containing water is left in contact with lumps of hydrate of 
potash, it dissolves potash, and yields by distillation a liquid which has 
an odour different from that of nicotine, contains 52 per cent, of carbon, 

vol. xiv. a 
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does not form chloroplatinate of nicotine when mixed with bichloride of 
platinum, but yields by evaporation of the mixed alcoholic solution, 
crystals easily soluble in alcohol. (Ortigosa, comp. p. 223.) 

10. When cyanogen gas is passed over nicotine (Stahlschmidt), or 
into the alcoholic solution (Hofmann), a brown product is formed which 
does not crystallise from alcohol (Stahlschmidt) and does not exhibit 
basic properties. (Hofmann, Ann. Pharm. 66, 145.) 

11. It acts upon cyanate of ethyl less quickly than aniline, forming a 
compound which crystallises in beautiful laminse. (Wurtz, Cornet, rend. 
82, 418; Ann. Pharm. 80, 349.) 

12. In contact with iodide of methyl, it deposits a heavy brown oil, 
and solidifies on cooling as crystalline hydriodate of methyl-nicotine. 
(Stahlschmidt, Ann. Pharm . 90, 22*2.) — In contact with iodide of ethyl } 
it is converted, even at ordinary temperatures, more quickly at 100°, into 
hydriodate of ethyl-nicotine, (v. Planta & Kekule, Ann. Pharm. 87, 3.) 
When iodide of amyl is heated for several days with nicotine in a sealed 
tube, a brown syrup is obtained, which does not solidify, even when cooled 
and exposed to the air, or crystallise when its aqueous or alcoholic solu¬ 
tion is left to evaporate, but when treated with water deposits the excess 
of iodide of amyl and yields a solution of hydriodate of amyl-nicotine. 
(Stahlschmidt.) 

Combinatio?is. With Water. A. Hydrated Nicotine. Nicotine ex¬ 
posed to moist air quickly takes up water, to the amount of 10 per cent, 
in a day, but gives it up again completely in a dry current of gas. 
(Schlossing.) In an air-space saturated with aqueous vapour, nicotine 
takes up, in the course of three weeks, 1*77 per cent, of water, which, 
however, is given off again when the hydrated nicotine is placed over 
hydrate of potash. Nicotine thus saturated with water solidifies com¬ 
pletely in a freezing mixture of ice and salt. (Barral.) 

B. Aqiieous Nicotine . Nicotine dissolves in water in all proportions. 
(Posselt & Reiinann, Barral and others.) With half its volume or less of 
water, it forms (when it contains resinous matter, according to Posselt & 
Reiinann) a clear mixture which is rendered turbid by a larger addition 
of water. (Ortigosa.) Hydrate of potash separates nicotine from its 
aqueous solution. (Liebig & Gail.) 

Nicotine at 100° dissolves 10*53 p. c. sulphur , the greater part of 
which crystallises out on cooling, the nicotine returning a dark brown 
colour. — It does not dissolve phosphorus . (Barral.) It absorbs 
ammonia gas but does not retain it more firmly than it retains water. 
(Schlfissing.) 

With Acids. Nicotine saturates acids completely. The salts of 
nicotine crystallise sometimes in laminar, sometimes in granular form. 
(Henry & Boutron.) The simple salts crystallise with difficulty, the 
double salts more easily. (Barral.) They have a very sharp taste. 
(Henry & Boutron.) Their aqueous solutions may be evaporated at a 
gentle heat without much loss of nicotine. (Posselt & Reiinann.) They 
give off part of their nicotine when evaporated. (Henry & Boutron.) 
They emit the odour of nicotine when treated with potash-ley, and produce 
with iodine tbe kermes-colour of nicotine. (Posselt & Reimann.) They 
dissolve readily in alcohol of 40° (Henry & Boutron), but are insoluble 
in ether, with the exception of the acetate. (Schlossing.) Nicotine 
precipitates the salts of manganese, zinc, lead, iron, (vide mfr.) and tartar- 
emetic, like the alkalis. (Henry <£ Boutron.) It precipitates the salts 
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of manganese and iron in the cold, silver-salts when heated. (Schios- 
sing.) It likewise precipitates acetate of lead, acetate of copper, and 
chloride of cohalt., (Otto.) It does not precipitate baryta or lime-salts, 
but when carbonic acid gas is passed into an aqueous mixture of nicotine 
mixed with excess of nitrate of lime or chloride of barium, a precipitate 
of carbonate of lime or carbonate of baryta is formed in the proportion 
of 1 at. to 1 at. of the nicotine used. (Schlossing.) 

CaO,N0 5 + C 20 N 2 H 14 + HO,CO- = C 20 N 2 H 14 ,HO,NO 5 + CaO,C0 2 . 

Phosphate of Nicotine, The colourless syrup obtained by neutralising 
nicotine with aqueous phosphoric acid, yields by evaporation in sunshine, 
white crystals resembling cholesterin, (Posselt & Reimann.) — Nacreous 
laminm. (Henry & Boutron.) 

Sulphate of Nicotine. — 100 parts of oil of vitriol neutralise on the 
average 329*7 pts. of nicotine, forming neutral sulphate of nicotine, 
C 20 N 2 H u ,HO,SO 3 . (Schlossing.) (Calculation 330*6 pts.) The sulphate 
is a brown uncrystallisahle syrup. (Posselt & Reimann.) Nacreous 
laminae. (Henry & Boutron.) 

Acid lodate of Nicotine is nearly insoluble in alcohol. (Henry & 
Boutron.) 

Hydrochlorate of Nicotine . — Nacreous laminae. (Henry & Boutron.) 
Obtained by saturating nicotine with dry hydrochloric acid gas, and 
leaving the product in vacuo, in long deliquescent white threads, which 
are more volatile than nicotine, and dissolve readily in water and alcohol, 
not in ether. (Barrai.) When dry hydrochloric acid gas is passed over 
gently heated nicotine, and the excess of hydrochloric acid is expelled by 
means of dry hydrogen gas, quantities of hydrochloric acid are taken up, 
varying from 1 to 2 At., but a considerable portion goes off on gently 
heating the product. The alcoholic solution of the salt deflects the plane 
of polarisation of a ray of light to the left. ( Pogg . 81, 527.) 

Barrai. 

CP'N-H 14 . 162 .... 68*94 

2 HC1. 73 .... 31*06 29*74 

C 20 N 2 H 14 ,2HC1 . 235 .... 100*00 

Nitrate of Nicotine crystallises with difficulty. (Henry & Boutron.) 

Aqueous nicotine forms with phosphate of magnesia a gelatinous pre¬ 
cipitate; with acid sulphate of alumina , needle-shaped crystals of a 
double salt. (Henry & Boutron.) With phospho-molybdie acid , it 
behaves like conine (xiii, 164; Sonnenschein, Ann. Pharm. 104, 47.) — 
Phosphantimonic acid (produced by dropping pentachloride of antimony 
into aqueous phosphoric acid) added to an aqueous solution containing 
-o4~o pt. of nicotine, produces a slight turbidity. (P. Schulze, Ann. 
Pharm. 109, 179.) 

Chloride of Cadmium with Hgdrochlorate of Nicotine. Nicotine forms 
with chloride of cadmium, a compound which is difficult to crystallise 
(G. Williams, Chem. Gaz. 1855, 450; Chem . Centr. 1856, 47), dissolves 

Q, 2 
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readily in water; does not give off any water at 100°, and corresponds to 
the formula C 20 N 3 H u ,2HCl,5CdCl (Galetly, N. Edinb. n. Phil. J. 4, 
94; Chem. Gentr . 1S56, 606*) 

By precipitating bichloride of tin with nicotine, a white double salt is 
obtained (Barral); with ferric chloride, a yellow-brown double salt 
(Barral); a brick-red precipitate (Henry & Boutron). With sulphate of 
copper , aqueous nicotine produces a greenish white precipitate, which is 
not turned blue or dissolved by excess of nicotine. (Henry & Boutron.) 

Nicotine with Mercuric Iodide . C 20 N 2 H u ,2HgI. Colourless laminse, 
obtained by triturating nicotine with nmreuric iodide (whereby heat is 
evolved, and a portion of the nicotine consequently volatilised) and 
boiling the mass with water. (Wertheim, GerhardCs Traitt, 4, 192.) 

lodomercurate of Nicotine. — A solution of mercuric iodide in hydriodie 
acid, is dropped into hydriodate of nicotine till the precipitate formed on 
each addition begins to be permanent; the double salt then crystallises 
from the solution after standing for some time. The mother-liquor is decom¬ 
posed by evaporation. Small yellow prisms sparingly soluble in cold water 
and in alcohol. It is decomposed by hot water, depositing a reddish 
yellow resin insoluble in potash-ley. (Bbdeker.) Hydrochlorate of 
nicotine added to potassio-mercuric iodide, produces a yellowish white 
precipitate insoluble in hydrochloric acid. (v. Planta.) 


C-°N-H ] s .. 

.... 164 .. 

... 19*09 

Bbdeker. 

4 I . 

.... 508 . 

... 57*84 ... 

. 58*33 

2 Hg . 

.... 200 . 

... 28*07 .... 

. 22*71 

C-°N 2 H 14 ,2HI 4* 2HgI .... 

.... 872 . 

... 100*00 



Nicotine with Mercuric Chloride . — Pure nicotine and acetate of nicotine form 
with solution of mercuric chloride, white flocks, easily soluble in hydrochloric acid, 
insoluble in alcohol. (Posselt & Reimann.) Hydrochlorate of nicotine, throws down 
from corrosive sublimate, a white pulverulent precipitate easily soluble in hydrochloric 
acid and in sal-ammoniac, (v. Planta.) 

a. With 2 at. Mercuric Chloride. — By precipitating a solution of 
corrosive sublimate with aqueous nicotine. White crystalline precipitate 
which melts and turns yellowish below 100°. 

Insoluble in water and ether, sparingly soluble iu alcohol. (Ortigosa.) 


20 C ... 

. 120 

.... 27*72 . 

Ortigosa. 
...... 27*70 

2 N. 

. 28 

.... 6*46 


14 H. 

. 14 

.... 3*23 .. 

. 3*73 

2 Cl. 

. 71 

.... 16*40 .. 

. 15*86 

2Hg . 

.. 200 

.... 46*19 .. 

. 45*53 


C :o N 2 H 14 ,2HgCl 


433 


100*00 


h . With 6 At. Mercuric Chloi'ide. A solution of nicotine in dilute 
hydrochloric acid is dropped into a saturated solution of mercuric chloride, 
as long as the precipitate at first produced redissolves, and the solution is 
set aside for a few days, whereupon, if it is sufficiently diluted, the com¬ 
pound separates in crystals. If the solution is too strong, an oil is pro- 
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duced, which dissolves in hydrochloric acid, and may be converted into 
crystals by addition of mercuric chloride. Clear, colourless, or pale 
yellow crystals, sometimes an inch long. It crystallises in the right 
prismatic system. Combination of two vertical prisms n and u , and two 
pairs of basal faces m, u, t, {Fig. 77); in addition, a horizontal prism l 
(Fig. 78), u:t = 14S° 55' 17 ; n: t = 129° 40' 33"; therefore n : u = 
160° 45' 16", observation gave 160° 43' 28"; £ : £ = 123° 57 1 24". Cleav¬ 
age parallel to m. (Dauber, Ann. Fharm. 74, 201.) 

Dissolves sparingly in cold water and melts to a brown resin in hot 
water. Dissolves in acidulated water, sparingly in cold alcohol. 
(Badeker.) 


C 20 N 2 H 14 . 

... 162 . 

... 16*9 

Bodeker. 

6 Cl . 

... 213 . 

... 21*7 .. 

. 21*6 

6 Hg. 

... 600 . 

... 61*4 .. 

. 61-9 

C M N 2 H 14 ,6HgCl . 

... 975 . 

... 100*0 



Chloromercurate of Nicotine . With 8 At. Mercuric Chloride. 
C 20 N 2 H 14 ,HCl,8HgCl.— Obtained as a crystalline precipitate by treating 
a cold neutral solution of hydrochlorate of nicotine with a larger excess of 
aqueous chloride of mercury. Crystallises from hot water in stellate 
groups of needles. (Th. Wertheim, Gerhardt’s Traite , 4, 191.) 

Aqueous nicotine does not precipitate cyanide of mercury. (Henry 
& Boutron.) 

Nicotine with Mercuric Chloride and Cyanide. A neutral solution of 
hydrochlorate of nicotine is mixed with an equal quantity of a saturated 
solution of cyanide of mercury. Colourless silky prisms grouped in 
tufts, dissolving easily and without decomposition in water and alcohol, 
both cold and hot. With hydrochloric acid, it evolves hydrocyanic acid 
Potash-ley does not precipitate the solution of the prisms, but colours the 
solid salt reddish yellow. Contains 60*85 p. c. mercury, 17‘76 chlorine, 
and 2*46 evanogen, and is therefore probably C 20 N 2 H 14 ,5HgCl,HgCy or 
C»N a H»4flgCl,2HgCy. (Bodeker.) 

Nicotine with Nitrate of Silver. — Aqueous nicotine does not pre¬ 
cipitate nitrate of silver. (Henry & Boutron.) a. With At. Nitrate 
of silver, 2C 20 N 2 H u ,AgO,NQ 5 . When alcoholic nitrate of silver is mixed 
with excess of alcoholic nicotine, and the dilute solution left to evaporate, 
beautiful prisms are produced, which appear to belong to the oblique 
prismatic system. (Wertheim.) 

b. With 1 At. Nitrate of Silver , C 20 N 3 H 14 , AgO,NO 5 . Obtained like a, 
but with excess of nitrate of silver. Colourless prisms. 

Nicotine with Terchloride of Gold — Aqueous nicotine forms with 
sodio-auric chloride a light orange-coloured precipitate. (Henry & 
Boutron.) Hydrochlorate of nicotine added to auric chloride, throws 
down light yellow flocks, insoluble or sparingly soluble in hydrochloric 
acid. (v. Planta.) 

CJiloroplatinite of Nicotine. — a. With 2 At. Hydrochloric acid. 
L Nicotine is gradually added to a luke-warm solution of protochloride 
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of platinum in hydrochloric acid, stirring constantly and cooling the 
liquid, because it is apt to get heated. There is then produced a crystal¬ 
line precipitate of orange-coloured chloroplatinite of nicotine with 4 At. 
hydrochloric acid, the quantity increasing as the stirring is continued; 
and the mother-liquor filtered from this precipitate yields by evaporation 
or cooling, red-coloured right prisms of chloroplatinite of nicotine with 
2 At. hydrochloric acid. — 2. This salt is obtained in larger crystals, 
when the orange-coloured salt is redissolved in the mother-liquor by 
boiling, and the solution is left to cool and crystallise in vacuo. — 
S. When the red prisms obtained by 1 or 2 are dissolved in a large 
quantity of hot water, the solution becomes turbid on cooling, from 
separation of yellow crystalline scales, isomeric with the red prisms 
obtained by ] or 2. (Raewsky.) 

Leaves platinum when ignited on platinum-foil. With hot nitric acid 
it gives off red vapours. It is turned brown by oil of vitriol, and when 
heated yields a brown precipitate and gives off sulphurous acid. It dis¬ 
solves sparingly in cold water, more easily in hot water (if heated with too 
little water, it becomes gelatinous on the surface and less soluble), and separates Oil 
cooling in yellow crystalline scales, isomeric with the red prisms. It 
dissolves in cold nitric and hydrochloric acid, not in alcohol or in ether. 
(Raewsky.) 


Raewsky. 

mean. 



Red salt . 


a* 

b. 

20 C . 

. 120-0 .... 

23-8 ... 

.... 24*00 

.... 24*1 

2 N . 

. 28-0 .... 

5*6 ... 


.... 6-1 

36 H . 

. 16-0 .... 

3-2 ... 

. 3-25 

.... 3-2 

2 Ft. 

. 197-4 .... 

39*2 ... 

. 39-40 

.... 39-1 

4 Cl. 

. 142-0 .... 

28*2 ... 


.... 27*5 

C”°jN 2 H 14 ,2HCl,2PtCl . 

. 503-4 .... 

100*0 ... 

. 100-00 

.... 100-0 


a. Red prisms, b. Yellow crystalline scales. 

According to Raewsky, it is PtCl,C 10 NH7,HCl, that is to say, the hydrochlorate of 
a peculiar platinum base (the corresponding member to which among the ammoniacai 
platinum compounds (vi, 296) is not known; a view which is opposed by Gerhardt 
with respect to this and the following compound (Compt. chim . 1849, 206), inasmuch 
as the latter gives off nicotine when treated with potash. 

b. With 4 At. Hydrochloric acid. — ( Preparation , vid. sup*). Orange- 
yellow crystalline powder (a); separates by spontaneous evaporation 
from its solution in hydrochloric acid, in very large, regular, orange- 
coloured rhombic prisms (6); from its solution in nitric acid in small 
yellow crystals (c). When dissolved in (an insufficient quantity of?) 
boiling water, it leaves an amorphous residue (d), whilst the salt a crys¬ 
tallises from the solution. (Raewsky.) 

Heated on platinum-foil, it swells up, gives off hydrochlorate of 
nicotine^ burns like tinder, and leaves platinum. Cold oil of vitriol turns 
it white ; hot oil of vitriol chars it, with evolution of sulphurous acid, 
and leaves a black residue of platinum. With potash, it evolves nico¬ 
tine. (Raewsky.) 

Insoluble in cold water, (vide sup.) Insoluble in alcohol and ether. 
Dissolves in nicotine, forming a red liquid, miscible without turbidity 
with cold water; and on evaporating this solution in vacuo, there remains 
a thick, glutinous, very deliquescent mass, resembling treacle, which 
dissolves in water, hydrochloric acid, nitric acid, alcohol and ether, 
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and cannot in any way be made to crystallise. (Raewsky.) Perhaps 
C 20 N 2 H 14 ,2HCl,PtCi or C*N*H“ HCl,PtGL (Gerhardt, Compt. chim. 
1849, 206.) 


Kaewsky. 





d. 

b. 

c. 



Orange-yet low salt. 


mean. 




20 C . 

. 120-0 .... 

20*8 ... 

.... 20-5 .. 

.. 20*7 

... 20-4 

... 20-5 

2 N . 

. 28-0 .... 

4-9 ... 

.... 6-2 .. 

.. 4-9 

... 6*2 

... 6-2 

18 H . 

. 18-0 .... 

3*1 ... 

.... 3-2 .. 

.. 3-1 

... 3-4 

... 3-3 

2 Pt. 

. 197-4 .... 

34-3 ... 

.... 34-2 .. 

.. 34*3 

... 34-0 . 

... 34*0 

6 Cl. 

. 213-0 ... 

36-9 ... 

.... 35-9 ... 

.. 37-0 

... 36-2 . 

... 36-0 

C-“N 2 H 14 ,4HCl,2PtCl.... 576-4 .... 

100-0 .... 

.... 100-0 .. 

.. 100-0 

.... 100-2 . 

... 100-0 


According to Kaewsky, PtClC 10 NH 7 ,2HCl (comp. p. 230.) 


Cliloroplatmate of Nicotine. — Nicoiinplatincklorid. — On mixing the 
solutions of hydrochlorate of nicotine and bichloride of platinum, a yellow 
crystalline precipitate is formed if the solutions are concentrated, and if 
they are dilute, there are deposited, after a while, oblique four-sided prisms 
belonging to the right prismatic system. (Ortigosa.) Barral obtains 
the same compound as a granular powder by precipitating bichloride of 
platinum with nicotine. Liebig & Gail precipitate with bichloride of 
platinum the distillate containing nicotine and ammonia obtained in the 
preparation of nicotine, as described at page 222, whereupon the liquid 
filtered from the precipitate of chloroplatinate of ammonium deposits, 
after three or four days, large ruby-red crystals. — The salt has a bitter 
and very sharp taste. (Posselt & Reimann.) 

When exposed to the air, it becomes dull, and cannot be recrystallised 
without decomposition. Distilled with potash-ley, it yields pure nicotine. 
(Liebig & Gail.) It dissolves with difficulty in water. (Ortigosa.) 
Soluble in boiling water. (Barral.) It dissolves in hot dilute hydro¬ 
chloric acid (Ortigosa), somewhat in nitric acid. (Posselt & Reimann.) 
Insoluble in hydrochloric acid. (v. Planta.) Insoluble in alcohol and 
in ether (Ortigosa ); very soluble in a slight excess of nicotine. 


(Barral.) 



Ortigosa. 

Barral. 

20 C . 

. 120*0 .... 

20*87 ... 

. 20*98 .. 

. 21-12 

2 N . 

. 28-0 .... 

4-87 ... 

. 4*74 ... 

4*81 

16 11 . 

. 16-0 .... 

2*78 ... 

. 3-09 ... 

.. 3-16 

2 Pt. 

. 197-4 .... 

34 *3(> 

. 34-11 ... 

.. 34*25 

6 Cl. 

. 213-0 .... 

37-12 




C^N-H^HCbSPtCl-. 574-4 .... 100-00 


Acetate of Nicotine. — Nicotine supersaturated with glacial acetic acid 
and exposed to the air, forms after 8 days a neutral syrup. (Posselt & 
Reimann.) Acetate of nicotine crystallises with difficulty. (Henry & 
Boutron.) Strong acetic acid forms with the ethereal solution of nicotine 
a clear mixture, from which water extracts the acetate of nicotine. 
(Posselt & Reimann.) According to Schlossing also, acetate of nicotine 
is soluble in ether. 

Oxalate of Nicotine. * —Crystalline, easily soluble in water. (Posselt 
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& Reimann.) Insoluble in ether. (Schlossing.) Laminse having a 
pearly lustre. (Henry & Boutron.) 

Nicotine forms a crystallisable salt with nicotic acid (x, 229). 

Tartrate of Nicotine is obtained by evaporating its solution in the 
air, as a crystalline granular mass easily soluble in water. (Posselt & 
Reimann.) 

Purpurate of Nicotine. — Aqueous alloxan, to which a few drops of 
nicotine are added, assumes in a few seconds a dark purple colour, and, 
subsequently, there are formed in the red liquid, colourless rhombic tables, 
very similar to those of uric acid when the latter have acquired their 
obtuse angles ; they may be freed from the mother-liquor by washing 
with a small quantity of water. The crystals dissolve in cold, moderately 
dilute potash-ley. with splendid purple blue-colour and the odour of 
nicotine. The purple mother-liquor may be evaporated over oil of vitriol 
to a blood-red viscid syrup, which dries up to an amorphous mass ; it is 
decolorised by absolute alcohol, with precipitation of brick-red hakes 
which dissolve in alkalis with carmine colour, emitting at the same time 
an odour of nicotine. (Schwarzenbach.) — Hence Schwarzenbach sup¬ 
poses that the mother-liquor contains acid purpurate of nicotine, and that 
the crystals contain the neutral purpurate. ( Wittsteins Vierteljahrsschr. 
6, 424 and 8, 170.) 

Picric acid added to hydrochlorate of nicotine throws down sulphur- 
yellow hocks, (v. Planta.) 

Tincture of galls, added to aqueous nicotine, throws down a white 
curdy precipitate (Henry & Boutron); it forms, with hydrochlorate of 
nicotine, a whitish cloud, which disappears on addition of a few drops of 
hydrochloric acid, but is reproduced by a larger quantity, (v. Planta.) 

Nicotine mixes in all proportions of alcohol. The mixture, when 
distilled, gives off first a comparatively pure alcohol, then spirit contain¬ 
ing nicotine. (Posselt & Reimann.) 

It mixes in all proportions with ether, and the solution when distilled 
gives off pure ether, with only a little nicotine towards the end. It 
gives up all its nicotine to acids. (Posselt & Reimann.) Ether entirely 
removes nicotine from its aqueous solution. 

Nicotine dissolves in about 40 pts. of oil of turpentine, easily in oil of 
almonds ; the latter solution has a very sharp taste, and gives up all its 
nicotine when shaken up with acetic acid. (Reimann.) 


Appendix to Nicotine . 

a. Nicotianine or Tobacco-camphor. 

Hermbstadt. Seim . 31, 442; abstr. Bert. Jahresber , 1823, 113. • 
Posselt & Reimann. Mag. Pharm. 24, 138; Bevz. Jahresber , 1S31, 193. 
Lunderer. Ilepert., 53, 205. 

Barral. Gompt. rend. 21, 1376. 

Obtained by Hermbstadt, in 1823, from Nicotiana Tabacum .— 
According to Landerer, it is produced in the drying of the tobacco, inas¬ 
much as fresh tobacco-leaves do not yield it. 
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Preparation. The herb,, either fresh or dry, is distilled with a small 
quantity of water, whereby a milky distillate is obtained, on the surface 
of which nicotianine separates after a few days in laminar crystals. 

The remaining portion of the distillate is mixed with subacetate of 
lead, the precipitate decomposed by a not quite sufficient quantity of 
dilute sulphuric acid, and the liquid filtered from the sulphate of lead is 
left to evaporate. (Hermbstadt.)—According to Posselt & Beimann, 
this lead-precipitate is nothing but carbonate of lead, and does not yield 
any more nicotianine. These chemists pour 12 lbs. of water on 6 lbs. of 
tobacco-leaves ; distil off 6 lbs ; add to the residue 6 lbs. of fresh water ; 
distil again ; and repeat this treatment five times. The distillate deposits 
11 grains of nicotianine, while nicotine remains in solution. Landerer 
extracts from the aqueous distillate of tobacco-leaves only a few drachms 
of water, from which the nicotianine separates on standing. 

Properties. White, crystalline, laminar. Melts when heated, and 
then gradually evaporates (Hermbstadt) ; in some weeks, when exposed 
to the air in open vessels. (Posselt & Beimann.) Smells like fine 
tobacco (Hermbstadt); like tobacco-smoke and lilac-blossoms, more 
strongly when heated, but without exciting sneezing. (Hermbstadt.) 
On the tongue, or in the throat, it tastes like tobacco-vapour (Hermb¬ 
stadt) ; not at all sharp, but warm and bitterly aromatic. (Posselt & 
Beimann.) When swallowed, it produces nausea and giddiness (Hermb¬ 
stadt) ; a dose of 2 grains produces no particular effect. (Posselt & 
Beimann.) Neutral. 

Calculation according to Gerhardt. 



(Trait e i] 193.) 


Barral. 

46 C . 

.. 276 .. 

.. 71*87 ... 

. 71*52 

2 N. 

. 28 ... 

.. 7*30 ... 

. 7*12 

32 H. 

. 32 ... 

.. 8*33 ... 

. 8*23 

6 0. 

. 48 ... 

.. 12*50 .... 

. 13*13 

C«n-H 3 -0 6 

. 384 ... 

.. 100*00 ... 

. 100-00 


According to Buchner (Bepert, 53, 209) it is, perhaps, a compound of 
nicotine with a volatile vegetable acid. 

Decompositions. Nicotianine turns brown when exposed to the air. 
(Hermbstadt.) — It is insoluble in nitric acid when cold, but dissolves in 
it when hot, giving off nitrons gas. (Posselt & Beimann.) — It dissolves 
in potash-ley (Posselt & Beimann), and gives off nicotine when distilled 
therewith. (Barral.) 

It is soluble, in water. (Hermbstadt.) — It is not sensibly soluble in 
aqueous hydrochloric acid, and remains unaltered when evaporated by 
contact with it. — According to Hermbstadt, it precipitates lead and 
mercuric salts; but, according to Posselt & Beimann, these precipi¬ 
tations do not take place. — It forms a white precipitate with tincture of 
galls. (Hermbstadt.) 

It dissolves in alcohol and in ether. — The alcoholic solution becomes 
milky on addition of water ^Posselt & Beimann); according to Hermb¬ 
stadt, it does not. 
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b. Empyreumatic Oil of Tobacco. 

Zeise. 3. pr. Chem. 29, 388; Ann. Pham. 47, 127; Pogg , 60, 278. 

Compare p. 22 L 

Preparation . Dry tobacco is distilled, and the resulting tar is recti¬ 
fied. The oil thus obtained is several times shaken up with water; then 
dried over chloride of calcium, filtered, twice rectified, a certain quantity 
of tar remaining behind each time, but only a small quantity the second 
time, and the first half of the distillate is collected. 

Slightly pale yellow, transparent. Sp. gr. 0*87- Boils at about 
195°. 


Calculation according to Zeise. Zeise. 

11C . 66 71*00 71*26 

11 H. 11 11-79 12-01 

2 0 . 16 0 and N.... 17*21 . 16 73 

C n H n 0 2 . 93 lOO'OO 100-00 

The oil contained about 3 per cent, of nitrogen which was not included in Zeise’s 
calculation. As Melsens found nicotine in tobacco-smoke, which nicotine was not 
separated in Zeise’s mode of preparation, the nitrogen of the nicotine appears to have 
been present in the oil, which would make the calculation altogether wrong, (Kr.) 

The oil turns brown in contact with the air. — Burns with a strongly 
luminous, sooty flame.— Potassium acts on it slowly in the cold, and 
attacks it strongly when heated, converting it into a brown-red, viscid 
mass which yields by distillation a light yellow, somewhat viscid oil, 
having a strong aromatic odour, while a pitchy mass remains behind. — 
When the oil is boiled for five or six hours in a long-necked flask with 
lumps of potash-hydrate , and a little water, ammonia is evolved, and a 
yellow oil passes over, which boils at 220°, has a less unpleasant odour 
than the original oil, and does not act upon fused potassium. This oil 
contains 79‘90 p. c. C, 10*01 H and 10*09 0. The alkaline residue dis¬ 
solved in water, filtered from the separated charcoal, neutralised with 
sulphuric acid, and evaporated, gives up butyrate of potash to alcohol. 

The oil is nearly insoluble in water. — It dissolves iodine quickly, and 
with brown colour. — It absorbs a small quantity of dry hydrochloric aci-l 
gas , becoming thereby more viscid and brown-red, and recovering its pale 
yellow colour on addition of ammonia. 

It mixes in all proportions with alcohol and ether . 

By slow combustion of tobacco in the pipe. Melsens (JY. Ann. Chim . 
Phys. 9, 471) obtained nicotine (p. 221) and tar. The latter, distilled 
with water, yielded a brown oil having a sharp and peculiar empyreu- 
matic odour, while a black, viscid mass was left soluble in alcohol. The 
oil is lighter than water; begins to boil at 140°, after drying over chloride 
of calcium, the temperature soon, however, rising to 200°, and ultimately 
to 300 q and passes over, light brown at first, hut afterwards of darker 
colour. 
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Methyl-nicotine. 

C 12 N H 9 = C 10 (C 2 H 3 )NH 4 ,H 3 . 

Stahlschmidt. Ami. Pharm. 90, 222; /. pr . Chem . 63, 89 ; Pharm. 

Centr. 1854, 680. 

Formenicotm. Known only as a hydrate and in salts. 

Formation, p. 226'. 

Preparation. — Nicotine is mixed with iodide of methyl; the action., 
which soon begins, is allowed to come to an end; the dark-coloured 
hydriodate of methyl-nicotine, which solidifies In a crystalline mass on 
cooling (syrupy, if the quantity of iodide of methyl is insufficient, but 
becoming crystalline on the addition of a larger quantity), is washed 
with alcohol, crystallised from water, and the concentrated aqueous 
solution is decomposed with recently precipitated silver-oxide, whereby 
iodide of silver and an aqueous solution of methyl-nicotine are obtained. 
This solution, evaporated over oil of vitriol at 100°, leaves a dark, 
viscid, new crystalline residue, probably consisting of hydrate of methyl- 
nicotine. 

Its aqueous solution has a bitter taste. It is inodorous, has a strong 
alkaline reaction, and dissolves the cuticle like caustic potash. J 

It remains unaltered, when the solution of its hydriodate is heated 
with iodide of methyl. 

Methyl-nicotine is a strong base. It saturates acids completely, and 
forms salts, of which the sulphate , hydrochlorate , nitrate , and hydrocyanate 
crystallise with difficulty; the hydrofiuate, acetate ,, oxalate , and tartate 
not at all. Aqueous methyl-nicotine precipitates other oxides from copper 
and iron salts. It dissolves recently precipitated hydrate of alumina . 

Hydriodate of Methyl-nicotine. Soluble in water, less soluble in 
alcohol, and nearly insoluble in ether. 


12 C . 

. 72-0 .. 

.. 32*2S . 

Stahlschmidt. 
. 32*86 

N . 

. 14*0 .. 

.. 6*27 


10 H . 

. 10*0 .. 

4*48 . 

. 4*60 

I . 

. 127*1 

.. 56*97 . 

. 56*92 


C 12 NH 9 ,HI. 223*1 .... 100*00 


Chloromercurate of Methyl-nicotine. — Prepared on mixing mercuric 
chloride with aqueous hydrochlorate of methyl-nicotine, and may be 
crystallised in nodules from hot water. Contains 59*47 p. c. mercury, 
and is therefore C l3 NH 9 ,HCl,4HgCl. ( Calculation , 58-39 p. c. Hg.) 

Chloro-aurate of Methyl-nicotine — Light yellow precipitate, produced 
by mixing the solutions of terehloride of gold and hydrochlorate of 
methyl-nicotine. It is nearly insoluble in cold -water and alcohol. 
Dried at 100°, it contains 45*23 p. c. of gold, C 12 NH 9 ,HCl,AuCP = 45*28 
p. c. Au. 
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Chloroplatinate of Methyl-nicotine* — Hydrochlorate of m ethyl-nicotine 
is precipitated with bichloride of platinum, and the precipitate is crystal¬ 
lised from boiling water. Crystalline product, sparingly soluble in cold 
water, insoluble in alcohol. 


12 C .. 

. 72-0 ... 

. 23-92 . 

Stahlsckmidt. 
. 23-85 

N . 

. 14-0 ... 

. 4*64 


10 H . 

. 10-0 ... 

. 3-32 . 

. 3-44 

3 Cl. 

. 106-5 ... 

. 35-35 


Pt . 

. 98-7 ... 

. 32-77 . 

. 33-03 


C l2 NH 9 ,HCl,PtCl 2 . 301*2 .... 100*00 


Hydrochlorate of methyl-nicotine mixed with chloride of palladium , 
leaves on evaporation, a syrup which may be obtained on crystallisation 
from alcohol. 


Ethyl-nicotine. 

C U NH U = C 10 (C 4 H 5 )NH 4 ,H 2 . 

v. Planta & Kekule. Ann. Pharm. 87, 2 ; J. pr. Chem. 60, 237; 

Pharm . Oentr. 1853, 890; N. Ann. Chim. Phys. 40, 230. 

Aethyl-nicotin , Vmenicoiin. — First observed by Hofmann (Ann. Pharm. 79, 31.) 
■— Known only in combination with water and acids. 

Formation. (Comp. p. 226.) 

Preparation. Nicotine is mixed with excess of iodide of ethyl in a 
sealed tube, and heated for an hour iu the water-bath, or till the mass 
solidifies in yellow crystals on cooling ; the product is dissolved in water; 
the red resin which separates (it forms especially w T hen the heat is too long 
continued) is removed by filtration, and the solution is left to evaporate ; 
it then yields radiating crystals of hydriodate of ethyl-nicotine. On 
digesting the aqueous solution of these crystals with recently precipitated 
oxide of silver, iodide of silver is precipitated, and an aqueous solution 
of ethyl-nicotine is obtained, which is colourless (or slightly reddish 
yellow, if prepared with crude hydriodate of ethyl-nicotine), inodorous, 
has a very hitter taste, a strong alkaline reaction, and dissolves the 
cuticle like caustic potash. 

Ethyl-nicotine is C 14 NH U (which, by addition of 1HQ, becomes C 14 NH 12 0, 
corresponding to NH 4 G), if nicotine = C 10 NH 7 ,* or has the double formula, C- S X-H- 2 , 
if nicotine is C 20 N 2 H 14 . (v. Planta Sc Kekule.) In the formation of ethyl-nicotine, 
the molecule of nicotine (C 20 N 2 H 14 ) is split up in such a manner, that from 1 At. 
nicotine and 2 At. iodide of ethyl, 2 At. hydriodate of ethyl-nicotine are produced. 
(Gerhardt*s Traite 4, 185.) — Ethylnicotine, with addition of 1 H bears to nicotine the 
same relation that tetrethyl-ammonium bears to triethylamine. 

Decompositions , 1. Aqueous ethyl-nicotine becomes turbid when 

heated, deposits a dark red-brown oil, and gives off when distilled, a 
brown oil and a strongly alkaline liquid, which exhibits a deep red 
colour by transmitted light, and a green iridescence by reflected light; 
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botli these liquids colour the skin yellow, and have a pungent odour of 
stinking fish. Aqueous ethyl-nicotine undergoes a similar decomposition 
when left to stand in the air or in vacuo. — 2. Hydriodate and hydro- 
bromate of ethyl-nicotine are not altered by potash-ley in the cold; but 
when heated with it, they yield the same products that are formed by 
the simple action of heat on aqueous ethyl-nicotine. — 3. Hydriodate of 
ethyl-nicotine melts when heated , turning slightly brown, and yields a 
distillate of nicotine and iodide of ethyl, which partly recombine in the 
receiver, forming hydriodate of ethyl-nicotine. — 4. A concentrated 
aqueous solution of ethyl-nicotine, heated with iodide of ethyl , is con¬ 
verted into hydriodate of ethyl-nicotine, without forming a base containing 
a larger proportion of ethyl. 

Combinations. Ethyl-nicotine unites with acids, forming crystallis- 
able and very soluble salts. It is a strong base, which expels ammonia 
from its salts, and behaves with saline solutions like the fixed alkalis, 
throwing down the heavy metallic oxides and the alkaline earths. 

Aqueous ethyl-nicotine absorbs carbonic acid from the air. — Sulphate 
of ethyl-nicotine is a viscid syrup containing a few crystalline particles. 

Hydriodate of Ethyl-nicotine. — Obtained by the action of alcoholic 
nicotine on iodide of ethyl, or by recrystallising from boiling alcohol the 
product prepared as described at page 236, in nodular groups of beautiful 
colourless prisms, which may be separated with some loss from the 
reddish yellow mother-liquor by absolute alcohol. It decomposes 
partially when its aqueous solution is evaporated, forming a red iodated 
resin. When heated, it decomposes in the manner above described (3). 
It is very soluble in water, sparingly soluble in alcohol and ether. 

v. Planta & Kekule. 

From oil of vitriol. mean . 

C 14 NH 12 . 110-0 .... 46*39 

I . 127*1 .... 53-61 . 53*55 

C 14 NH U ,HI. 237*1 .... 100*00 

Hydrobromate of Ethyl-nicotine. — When bromide of ethyl is brought 
in contact with nicotine, even in the cold, an oil is produced, which 
increases on heating the mixture in the water-bath, and finally solidifies 
in a crystalline mass. It is even more deliquescent than the hydriodate. 
It dissolves with moderate facility in absolute alcohol. 

Hydrochlorate of Ethyl-nicotine is obtained as a radiated crystalline 
mass by evaporating its solution in vacuo. 

Hitrate of Ethyl-nicotine. — Viscid syrup, containing a few crystalline 
particles. 

Chi or omur curate of Ethyl-nicotine. — Mercuric chloride throws down 
from hydrochlorate of ethyl-nicotine, white fiocks, sometimes caked 
together like a resin, which melt when heated, dissolve in boiling water, 
and separate in crystalline nodules on cooling. They may be washed 
with cold water. 
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y. Planta & KekuM. 

14 C .. 84 .... 15*22 . 15*39 


. . 

N. 

.. 

.. 14 

.... .... 

.... 2*54 

... lO ov 

12 H. 

... 12 

.... 2*17 .... 

2*25 

4 Cl. 

... 142 

.... 25*72 .... 

.... 25*71 

3 Hg . 

... 300 

.... 54*35 .... 

.... 54*14 

C 14 NH n ,HC!,3HgCl . 

... 552 

.... 100*00 



Chloroaurate of Ethyl-nicotine. — Terchloride of gold added to 
hydrochlorate of ethyl-nicotine, throws down a sulphur-yellow precipi¬ 
tate, which crystallises from its hot aqueous solution on cooling in splen¬ 
did gold-yellow needles. 

v. Planta & Kekule. 
mean. 

C 14 NH 12 C1 4 . 252 .... 56*13 

An . 197 .... 43*87 . 43*93 

C 14 NH 11 ) HCl,AuCl J .... 449 .... 100*00 

Ghbroplatinate of Ethyl-nicotine. — Hydrochlorate of ethyl-nicotine 
mixed with bichloride of platinum, throws down yellow flocks, which 
soon become orange .yellow and crystalline, and separate from boiling 
water in orange-red prisms, generally acuminated. It is nearly insoluble 
in boiling alcohol, insoluble in ether. 




From oil of vitriol, or at 100°. 


v. Planta & Kekule. 

14 

C . 

. 84*0 .... 

26-65 

. 26*61 


N . 

. 140 .... 

4*44 


12 

H . 

. 12*0 .... 

3*81 

. 3*24 

3 

Cl. 

... 106*5 .... 

33*79 



Pt . 

. 9S*7 .... 

31*31 

. 31*29 


C i4 NH n ,HCl,PfcCl 2 . 315*2 .... 100*00 


Chloride of Palladium is not precipitated by hydrochlorate of ethyl- 
nicotine, but on evaporating the mixed solutions, a brown gum is obtained 
which, when its alcoholic solution is left to evaporate, leaves large brown 
rhombic tables. 

With oxalic and acetic acid, ethyl-nicotine forms uncrystallisable 
salts. 

Tannic acid does not precipitate aqueous ethyl-nicotine ; picric acid 
produces sulphur-yellow flocks. 


Amyl-nicotine- 

C 20 ^ T H" = C 10 (C 10 H U )NH 4 ,H 2 . 

Stahlschmidt. Ann. Pham. 90, 226. 

Mylinicotin . — Known only in aqueous solution and as a platinum-salt. 

Formation (p. 226). — Nicotine is heated with iodide of amyl in a sealed 
tube to 100° for several days; the product is dissolved in water; the 
separated iodide of amyl is removed ; and the solution is digested with 
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recently precipitated oxide of silver, whereby iodide of silver is separated, 
and an aqueous solution of amyl-nicotine is obtained. 

This compound behaves with saline solutions like ethyl-nicotine; it 
saturates acids and forms salts, which cannot be obtained in the solid 
state, even by slow evaporation. The solution of amyl-nicotine, mixed 
with bichloride of platinum, throws down light yellow flocks, which, 
when dried at 100°, contain 28*25 p. c. platinum, and are therefore 
C 20 NH 17 ,HGT,PtCl 2 (calc. 27*63 p. c. platinum). 


Primary Nucleus C 20 H 16 . 
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Camphene (Deville); Essence de tcrebenthine; Essence of turpentine; Terpen - 
thinoL Described in tbe 8th century by Marcus Grseeus. 

Sources. . In the root, stem, branches, leaves, and pericarps of several 
trees belonging to the coniferous family, and to the genera Pimis, Picea, 
AUes, Larix ; hence also in turpentine., the resinous juice which exudes 
from incisions made for the purpose in the stems of these trees. 
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Extraction . 1. By distilling various kinds of turpentine either alone 

or with water. —Steam or air, heated to 107°, is passed either directly 
through turpentine or through a spiral tube coiled up in the turpentine 
covered with water, and serving to convey to it the heat required for the 
distillation of the volatile oil. (Kates, LoncL J. Sept. 1854, 172 ; 
Aug. 1855, 86.) 

When turpentine is distilled per se , the oil passes over first, and 
towards the end of the distillation, succinic acid sublimes. (Lecanu & 
Serbat, J . Pharm. 8, 451.) 

When Venice turpentine is distilled with water, the succinic acid 
remains dissolved in the water which passes over with the oil. Venice 
turpentine, distilled alone, yields first a more volatile, and afterwards a 
less volatile oil. (Unverdorben.) 

Pine-resin , subjected to dry distillation, yields, together with the oil, 
a brown or yellowish, seldom colourless, turpentine-water, amounting to 
1 — 1*5 per cent, of the resin, and containing acetic acid. (Grimm, Ann. 
Pharm . 107, 255.) 

2. By distilling various parts of coniferous plants with water, — In 
this manner, oil of turpentine may be obtained : From the cones of the 
silver fir (Abies pectinata, Dec.) (Zeller, Fliickiger), which contain the 
volatile oil in the pericarps, and a fixed oil in the seeds (Zeller); from 
the branches of the spruce fir (Finns ahies, L.) Gottschalk, Ann. Pharm ,. 
47, 237) j from the cones of the dwarf-pine (Pinus Ahtghus, Scop.) 
(Blanche! & Sell); from the cones of the Scotch fir (Pinus sylvestris , L.), 
which serve for the preparation of forest-wool. (Hagen.) 

Purification. 1. By distilling crude oil of turpentine : (a.) by itself; 
(b.) ivith water. The oil which floats on the surface of the water in the 
distillate is skimmed off, and dehydrated by agitation with chloride of 
calcium. — When oil of turpentine is rectified with water, the oil at first passes over 
alone, and is not accompanied by water till towards the end of the distillation, probably 
because the formation of vapour of water requires 550° of heat, whereas, according to 
Despretz, that of oil of turpentine vapour requires only 76° (? Gm.) Aubergier.— 
( c.) With aqueous alkalis or alkaline earths. Oil of turpentine is distilled 
with milk of potash and lime (100 pts. of the oil with 100 pts. water, I pt. 
carbonate of potash, and 1 pt. quicklime. Perl. Indmtriebl. 1841), the resin 
dissolved in the oil then remaining with the lime. (Guthrie, Sill. Am, 
J . 21,291.) ' 

2. By agitation with oil of vitriol. — The oil of turpentine is shaken 
up with oil of vitriol diluted with an equal bulk of water, and then left 
at rest, whereupon the liquid separates into two layers, the lower of 
which takes up the brown resin ; the supernatant oil may be further 
purified from resin by renewed agitation with the acid, till the latter no 
longer becomes coloured, and at last completely freed from it by water. 
(Guthrie.) 

3. By treating crude oil of turpentine with a quantity of alcohol less 
than sufficient to dissolve it.—When 8 pts. of oil of turpentine are 
shaken up with 1 pt. of the strongest spirit (with slightly rectified spirit, 
according to Schultze, N. Br. Arch. 74, 114), and the mixture is left at rest, 
two layers of liquids are formed, the upper of which is a solution of the 
resin originally contained in the oil, while the lower consists of the purer 
oil, which may he completely purified by repeated agitation with fresh 
quantities of alcohol (Nirnmo, Schw. 36, 245 ; /. of Science, 13, 441.) 

VOL. XIV. R 



242 


PRIMARY NUCLEUS C 2 (, H 16 . 


Modifications of Oil of Turpentine. — The volatile oil obtained from 
coniferee (Dumas), even when prepared by distillation from one and the 
same species (Berthelot) is by no means a simple oil, but a mixture of 
isomeric oils, which, though identical in chemical composition, differ in 
boiling point, specific gravity, and optical properties, according to their 
origin and mode of preparation, and, according to Bouehardat, are 
probably formed from the oil originally contained in the turpentine by 
the action of the air at the moment of its separation, or, according to 
Berthelot, partly exist in the turpentine ready formed. Accordingly we 
have to distinguish— 

1. French oil of turpentine , obtained from Bordeaux turpentine, the 
produce of Fin-us Maritima. — When French oil of turpentine is mixed 
with carbonate of potash and carbonate of lime, the mixture left at rest 
for a day, and then distilled in vacuo, first on the water-bath, and then 
on the oil-bath, the receiver being cooled with ice, the oil distils between 
80° and ISO 3 , wdiile the residual turpentine becomes thicker. The oil which 
distils between 80°and 180°, appear to consist of only one substance; but the 
latter portion of the distillate is a mixture of isomeric hydrocarbons and 
oxygenated oils, whose specific gravity, boiling point, and rotatory power 
vary between such narrow limits, that the isolation of a single definite 
product from them is impossible. Even the oil obtained by repeated 
fractional distillation, yields, when again distilled, a distillate of different 
properties, though identical in chemical composition. — The portions of 
the oil, which, when it is shaken up with a quantity of alcohol insufficient 
to dissolve it, either remain below the alcoholic solution, or are separated 
therefrom by water, likewise exhibit different properties, the alcohol 
dissolving especially those oils which have comparatively little rotatory 
power. (Berthelot.) 

2. English oil of turpentine (Camphene spirit), from the Carolina 
turpentine of Finns tceda , L. (Guibourt & Bouehardat), or that of Finns 
Australis , Mich. (Berthelot.) — Turpentine from Finns Australis , 
fractionally distilled four times in vacuo, yielded distillates of like com¬ 
position but different rotatory power. (Berthelot.) 

3. German oil of turpentine , from the turpentine of Pinus syfaestris , L, 
F. nigra , Link, P. roiundata, Link, F. abies, L. 

4. Templm oil , from the cones of Finns Mughus (Blanchet Sc Sell) ; 
from the cones of Abies pectinata , Dec., especially that obtained in the 
Emmenthal, Canton Bern, and in Aargau. (Fliickiger.) 

5. Venetian oil of turpentine , from the turpentine of Larix Europoea , 
Dec. 

Properties. Colourless, mobile, transparent oil. Commercial oil of 
turpentine is yellowish, templm oil slightly coloured (Blanchet & Sell), 
the oil from the needles of the Scotch fir, yellowish-green (Hagen) ; 
templin oil becomes yellowish-green after some time. (Fliickiger.) — 
Sp. gr. 0*86 at 2*2° (Saussure), 0*872 at 10° (Despretz), 0*86 at 31° 
(Brisson), 0*879 (Aubergier), 0*867 at 14° (Brix, Fogg. 55, 380), 0*872 
(Biot), 0*86 (Soubeiran & Capitaine), 0*8902 at 0° (Frankerheim, Fogg. 
72, 422). 

French oil of turpentine has a density of 0*865 at 13° (Caillot, 
J. Pkarm , 16, 440 ); 0*8806 ; — after rectification with water, 0*8736 to 



OIL OF TURPENTINE. 


243 


0*8890; —after distillation without water, 0*8730; — oil ten years old 
distilled over potash, 0*S7 ;— Strasburg oil of turpentine distilled with 
water, 0*863 (Guibourt & Bouchardat); — 0*8654 at 15° ; — after 
distillation in vacuo between 80° and 100°, it is 0*864 at 15° ; — when 
purified by shaking up with alcohol, 0*8616 to 0*8630, while the oil 
which distils between 280° and 200° has a density of 0*0203 at 16k 
(Bertkelot.) — English oil of turpentine: 0*863 (Guibourt & Bouchardat); 
0*8665 at 15° ; after fractional distillation, 0*886 to 0*878. (Berthelot.) 
— Oil of turpentine from the silver fir, 0*850 to 0*856 at IS 0 (Caillot), 
0*85 (Zeller) ; templin-oil (Fluckiger), 0*856 at 6° and 0*842 at 30°. 
(Berthelot.) —Oil from the Scotch fir, 0 S65 at 13° (Caulliot) ; crude oil 
0*885.9 at 12°, rectified, 0*868 at 12k (Hagen.) Oil from the spruce 
fir, 0*880 at 15° (Blanche! & Sell), oil from the branches treated with 
potassium (vid inf.) s 0*856 at 20°. (Wohler.) Oil from Abies Canadensis 
and Venetian oil of turpentine, 0*863 at 13°. 

Boiling point, 156*8° (Bespretz) ; recently rectified, 152 c , old, 158° 
(Ure), 150° (Blanchet & Sell), 157° (Aubergier), 159*2° (Brix, Fogg. 
55, 380), 156° (Frankenheim, Fogg, 72, 422). — Oil from the spruce fir 
boils at 155° (Blanchet 8c Sell), that from the branches, after treatment 
with potassium, at 167° (Wohler) ; tempi!u-oil from Finns Mughus at 
165°, templin-oil (Fluckiger) at 172°. (Berthelot.) — The first products 
of the distillation of French oil of turpentine, purified with alcohol, boil 
at 159*5° to 160" under a pressure of 750 uiru ; the later products between 
161° and 162°, ^ of the oil above 200°. (Berthelot.) — It does not 
solidify at — 20° (Cailliot), not even at — 110° (Faraday, Fogg Ergan- 
zungsband, 2, 216). At — 27° it deposits camphor, which melts at — 7° 
(Margueron, J. Phys . 45, 136). — Expansion at sp. gr. 0*879 from 0° to 
100° = 0T06927 ; of oil boiled for 10 minutes and distilled = 0*103087 
(Aubergier) ; at 0° and sp. gr. 0*SS02, = I + 0*000874£ + 0*000001248t 2 
between 11 and 145°, or from 0 to 100° = 0*09722 (Frankenheim, Fogg. 
72, 4*25); of templin-oil (Fluckiger) from 30° to 130° = 0*112. (Ber¬ 
thelot.)— Compressibility for one atmosphere at 12*6° = 0 0000657. 
(Aime, Fogg. Erganz. Bd. 2, 237.) — Refracting power = 1*471 
(Becquerel A. Cahours, Compt. rend. 6*567 ; also Fogg. 51,427) ; 
3*472, of the thickened oil = 1*4938, after being liquefied at 40° = 
1*4938 (Deville, Compt. rend. 11*865 ; also Fogg. 51, 433); of templin- 
oil (Fluckiger) = 1*467 (Berthelot). 

The optical rotatory power of oil of turpentine is independent of that 
of the turpentine from which it has been prepared. French oil of tur¬ 
pentine rotates to the left like turpentine itself, but with different 
strength ; English oil of turpentine to the right, whereas the turpentine 
(from Finns ioeda) used in its preparation rotates to the left; Venetian 
oil of turpentine rotates, according to Soubeiran, to the left, but Venice 
turpentine rotates to the right. (Guibourt k Bouchardat, Biot.) The 
French turpentine oil of commerce consists chiefly of Revo-rotatory oils, 
and contains but a small proportion of the dextro-rotatory. (Berthelot.) 

Lsevo-rotatory power of: French oil of turpentine, 39*95° (Biot), 
43*38°, calculated for a sp. gr. of 1 (Soubeiran k Oapitaine), 28*8*2° 
(Guibourt & Bouchai’dat), 35*4° (Berthelot). After rectification with 
water : first distillate, 31*657°, second distillate 22*327°; distilled without 
water, 33*23 J ; oil ten years old rectified over carbonate of potash, 33*95; 
Strasburg turpentine-oil distilled with water, 11*69° (Guibourt & Bou¬ 
chardat) ; distilled between 80° and 100° in vacuo, 32‘4° ; fractionally 
distilled, between 33*7° and 32*25° ; purified with water, 35*6° to 33*7 ; 
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that which distils from 240° to 280°, 6*5°. (Berthelot.) By distillation 
oyer the open fire, oil of turpentine gains in rotatory power from 28*33° 
to 33*23° (Bouchardat).— Of Swiss oil of turpentine, 11*2; of templin 
oil (Fliickiger), 76*9° (Berthelot); of Venetian oil of turpentine, 5*24. 
(Guibourt & Bouchardat.) 

Dextro-rotatory power of: English oil of turpentine from Pinus tceda, 
18*6° (Guibourt & Bouchardat) ; from Pinus Australis , 18*6°. (Ber¬ 
thelot.) After fractional distillation: 1 = 18*9°; 2 = 188°; 3 = 
16*4; 4=17*2. (Berthelot.) 

Specific heat = 0*462 (Despretz)., 0*48S (Be la Hive & Marcet), 
0*4*2593 (Regnault), 0*41 (Brix, Pogg. 55, 380), 0*416 at 2°. (Person, 
Pogg , 74, 422.) Heat of combustion evolved in the combination of 
1 gramme of oil of turpentine with oxygen = 10496 ; of 1 litre of tur¬ 
pentine-oil vapour = 68349 heat-units. (Grassi, A. J. Pharm. 81, 
177.) 

Vapour-density = 5*01 (Despretz), 5*013 (Gay-Lussac), 4*763, 
(Dumas.) Latent heat of vapour =76*8 (Despretz), 59*23 or 62*25 
(Brix, Pogg. 55, 381); 68*7 (Frankenheim, Pogg. 72, 422). Specific 
heat of vapour 177 87. (Ure.) 

The vapour, mixed with a large quantity of atmospheric air, pro¬ 
duces a peculiar intoxicating effect when inhaled (Letellier, Gonipt . rend. 
39, 243); in rooms recently painted with turpentine colours, it produces 
poisonous effects. (Favrat, Gompt. rend . 45, 886.) It prevents the 
germination of seeds. (Ville, Gompt. rend. 41, 757.) The smell of 
turpentine oil may he removed from vessels by shaking them np with a 
mixture of mustard and cold water. (Jourdan,* J. Ghim. Tried. 22, 727.) 

Oil of turpentine is neutral to vegetable colours. The oil from the 
needles of the Scotch fir reddens litmus, because it contains formic acid. (Hagen.) 
Its taste and odour are strong and peculiar, like that of turpentine. 

Strasburg oil of turpentine (Guibourt & Bouchardat), that from the 
spruce fir (Blanchet & Sell), has an agreeable odour like that of lemons. 
The oil from the branches of the spruce fir smells like fir-branches and 
fixed oil of laurel, but after treatment with potassium, it has an odour of 
lemons and sweet oranges (Wohler); templin oil has a balsamic odour 
(Fliickiger); templin oil from Pinus Muglms smells like orange- 
flowers (Blanchet & Sell); oil from the silver fir smells aromatic 
(Cailliat); like cumin, and has an aromatic, warming, slightly burning 
taste (Zeller); oil from the Scotch fir, has an aromatic odour like that of 
lavender. (Hagen.) The smell and taste of oil of turpentine depend 
upon the amount of ozone which it contains; strongly ozonised oil has a 
strong odour and taste of peppermint, and a few drops placed upon the 
tongue produce a peculiar persistent pain ; the newly rectified oil does 
not produce this effect, and has a fainter odour. (Schonbein.) 

I. Bouton 
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Vol. Density. 

C-vapour ........ 20 . 8*3200 

H-gas . 16 . 1*1088 

Vapour of turpentine-oil. 2 . 9*4288 

I . 4*7144 

2, according to Saussure, still contained 0*566 nitrogen; 4, according to Opper- 
marm, contained 3*6728 oxygen; 5, oil from the spruce fir; 7, from the branches of 
the spruce fir, after treatment with potassium; 8, from the- needles of the Scotch fir; 
9, a. French; b. English oil of turpentine. 

Oil of turpentine is a hydrocarbon, since its vapour passed, together with sulphur- 
vapour, through a red-hot tube, yields nothing but bisulphide of carbon and sulphu¬ 
retted hydrogen. It contains 10 vols. carbon to 8 vols. hydrogen, and the condensa¬ 
tion of 4 vols. hydrocarbon (hydrogene percarbure) with 2 vols. carbon-vapour, 
produces 1 vol. vapour of oil of turpentine. (Houton-Labillardibre.) — Saussure 
found nitrogen in oil of turpentine, as well as carbon and hydrogen. Hermann found 
no nitrogen, but carbon and hydrogen in the ratio of 4:3. Oppermann found 4 per 
cent, of oxygen, together with carbon and hydrogen, and assigned to oil of turpentine 
the formula, C 30 H 51 O. Dumas concluded, from Oppermann’s analysis, that oil of 
turpentine was a compound analogous to ether, and containing the radical camphogen 
(supposed by him to exist in camphor), in combination with At. water; but from his 
own analysis he inferred that it is a compound corresponding to the formula C 1U H 8 , and 
that the oxygen found by Oppermann proceeded from impurities. The suggestion 
advanced by Thenard, that oil of turpentine is a mixture of several hydrocarbons, was 
thought by Blanchet & Sell to be corroborated by its behaviour with hydrochloric acid, 
these chemists supposing that oil of turpentine is a mixture of two isomeric oils of the 
formula C 10 H S , one of -which, dadyl, forms a solid, the other, peucyl, a liquid compound 
with hydrochloric acid, and that the variations in the properties of oil of turpentine 
depend upon the relative quantities of these two compounds. Since, however, oil of 
turpentine has a constant boiling point, and its rotatory power remains unaltered in the 
solid hydrochlorate, whereas in the liquid compound it is very weak, Soubeiran & 
Capitaine suppose that it is a simple compound, but is resolved into two isomeric 
compounds under the influence of hydrochloric acid. The dadyl of Blanchet Sc Sell is 
identical with the camphene of Soubeiran & Capitaine and with the turpentine oil of 
Deville. The peucyl of Blanchet & Sell is identical with the peucylene of Soubeiran & 
Capitaine, and the terebene of Deville. According to Soubeiran & Capitaine, both 
these compounds are products of the decomposition of oil of turpentine; but according 
to Deville, this is the case with terebene only. 

Decompositions . Oil of turpentine exposed to tlie air gradually 
becomes yellowish and viscid, resinises completely after a short time 
(Unverdorben, Blanchet & Sell, Zeller, Wohler), and ultimately forms 
acetic acid (Boissenot & Persot; Bizio, Brugn. Giorn , 19, 3GO), formic 
acid (Laurent, Rev. sclent. 1842, 119, Weppen), resins (Unverdorben, 
Weppen), and, in presence of water, it forms hydrate of turpentine-oil or 
turpentine-camphor. (Boissenot & Persot.) Oil of turpentine which has 
become thick by exposure to the air, contains a large quantity of resin 
partly soluble in potash, partly insoluble (this portion, however, being 
soluble in alcohol), and a compound of pyrocolophonic acid with a 
volatile oil, which latter is not soluble in potash, except in presence of 
the pyro-acid just mentioned, and can be distilled only with excess of 
potash and water. (Unverdorben). In oil of turpentine which had 
been long exposed to the air, hard crystals were found to have formed ; 
on distilling it, aqueous acetic acid finally passed over, and from this 
distillate, after standing for some time at 7°, crystals again separated. 
(Boissenot & Persot.) On the covers of zinc boxes in which oil of 
turpentine had been kept, Laurent found white, granular crystals of 
formiate of zinc. The presence of formic acid in oil of turpentine may 
be recognized by the acid reaction of the oil and (4 the water which 
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passes over on distilling it. It is produced by absorption of oxygen. 
(Weppen.) 

C 20 H 16 + 40 0 = 4 CO 2 + 8 C 2 H 2 0 4 . 

Oil of turpentine, when exposed to tlie air, likewise forms an acid 
resin, which may be extracted by agitation with water and carbonate of 
magnesia. From the aqueous solution of the magnesia-compound, acids 
throw down a white precipitate, whose alcoholic solution precipitates 
most metallic salts, even in the cold, but corrosive sublimate only when 
heated. From the precipitate obtained with acetate of lead, and decom¬ 
posed by sulphuretted hydrogen, alcohol extracts an acid resin, which 
remains when the solution is evaporated, partly as a brown viscid mass, 
partly in white crystalline scales. The lead-compound contains 45'99 
p. c. carbon, 6*47 hydrogen, 18 r 36 oxygen, and 29*60 PbO ; whence it 
is C*H»0®Pb0. 

2. Electric spctrhs passing between the terminal wires of a battery 
immersed in oil of turpentine and placed very close together but not 
quite in contact, excite luminosity on the oil in contact with the ends 
of the wires, and give rise to the evolution of a permanent gas. (Pog- 
gendorff, Pogg , 71, 227.) 

3. Oil of turpentine is converted by heat into a less volatile oiL 
When heated in close vessels under a pressure of several atmospheres, it 
is partly converted into isomeric compounds of high boiling point (vid. 
Jsoterebe?ie and Metaterelene.) (Bertbelot.) Heating over the open fire 
increases its power of dissolving caoutchouc and likewise its rotatory 
power. When it is distilled with brick-dust over the open fire, it turns 
yellowish, acquires the odour of thyme and rock-oil, boils at 154% 
decreases in density from 0'8736 to 0*842, and likewise in rotatory power, 
which, in three experiments was found to diminish from 28-83° to 
the left to 8-68°, 13*82° and 19'03° to the left; but, its power of dis¬ 
solving caoutchouc is augmented. (Bouchardat.) In general, the rota¬ 
tory power of oil of turpentine is diminished by heating above its boiling 
point under pressure; that of the dextro-rotatory English oil is first 
diminished, and afterwards changed in direction, becoming lcevo-rotatory. 
Its specific gravity is increased and its chemical properties are altered 
to a certain extent, according to the degree and duration of the heating. 
(Bertbelot.) 

From oil of turpentine which had been heated to 150° for three days, 
crystals sublimed, which likewise collected in the neck of the retort when 
the oil was distilled in the water-bath, and emitted a resinous odour 
when thrown on red-hot coals. (Cluzel, Chomet & Boullay, Ann. Chim . 
51, 270.) — Oil of turpentine sealed up in thermometer-tubes, becomes 
suddenly coloured and contracts when heated above 200°. (Aubergier.) 
— The rotatory power of oil of turpentine is not altered by heating 
it in an atmosphere of carbonic acid, even for 60 hours; but French 
oil of turpentine, having a density of 0'8654 at 15° and a rotatory 
power of 35*4 to the left, after being heated in sealed tubes to 360° for 
five hours, exhibits a density of 0*9154 at 11°. Oil of turpentine 
dissolved in alcohol exhibited after heating for an hour and a-half to 360°, 
a rotatory power of 12 J to the left. — English oil of turpentine of sp. gr. 
0*8665 at 15°, and 18*6° dextro-rotatory power, exhibits after four hours 
heating to 250°, a density of 0*8657 at 15°, and dextro-rotatory power 
= 15*3°: after sixty hours heating to 250° —260°, a lsevo-rotatory power 
= 8*55; after two hours heating to 800°, logvo-rotatory power = 9*9° 
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(isoterebenthene); and after five hours heating to 360°, a density of 
0-9075 at 11°, and a loevo-rotatory power = 5*6, gas being also given off 
from it. Swiss oil of turpentine of sp. gr. 0*8618 at 1.5° and lsevo-rota- 
tory = 11 -2°, exhibits after 74 hours heating to 300°, a sp. gr. = 0*8906 
at 14°, a lae vo-rotatory power ~ 1*55°, and gives off g as. 

The products obtained by overheating oil of turpentine, exhibit 
in particular an increased power of absorbing oxygen. They are mix¬ 
tures of several hydrocarbons isomeric and polymeric with oil of turpen¬ 
tine, some of them having boiling points near that of the original oil, 
while some boil at higher temperatures. (Berthelot.) In the same 
interval of time, 100 vols. French oil of turpentine absorbed 3*4 vol. 
oxygen, English 4*7, Swiss 4*9 vol.; after being heated to 300° for 42 
hours, the French oil absorbed 5 vols, the English 9*7, and the Swiss 
1*64 vol. oxygen. (Berthelot.) 

4. By a red-heat. When oil of turpentine mixed with air is passed 
through a red-hot iron tube filled with coiled copper-foil, the products 
collected in tbe receiver are a large quantity of water, needle-shaped 
crystals, and yellow tar, which gradually unites with the crystals, an 
odour of oil of amber being at the same time evolved. (Richter, Ann. 
Pharm , 32, 125.) 

5. Oil of turpentine is inflammable, and burns with a bright smoky 
flame. When crystals of anhydrous chromic acid are placed on an 
asbestos-wick moistened with oil of turpentine, and projecting j of an 
inch from a spirit-lamp filled with oil of turpentine, tbe oil takes fire and 
reduces the chromic acid to chromic oxide, which continues to glow if the 
flame be carefully blown oat, and forms a peculiar-smelling transparent 
liquid, not containing naphthalin. (R. Bottger, Ann, Pharm. 57, 134.) 

Rectified oil of turpentine is used for illumination, either alone or 
mixed with other illuminating materials. A mixture of 4 vols. spirit of 
wine of 95 per cent., and 1 vol. oil of turpentine burns very clearly in 
lamps of peculiar construction; the illuminating power of the mixture 
is not increased by distillation. (Auduard, J, Chim. mid. 19, 717.) — 
A mixture prepared by beating together 5 pts. of alcohol, 10 pts. oil of 
turpentine, and 1 pt. oleic acid, burns with a white light, without smoke 
or odour of turpentine. (Rousseau, J. Chim mid. 22, 300.) — 4 pts. of 
rectified wood-spirit and 1 pt. of oil of turpentine rectified over lime burn 
in lamps of peculiar construction, without smoke and with a bright white 
flame. (Fabre, Compt. rend. 21, 161.) 

6. Oxygen gas is abundantly absorbed by oil of turpentine. The oil 
in the course of fourteen days’ exposure to the air, absorbs its own 
volume of oxygen, and does not subsequently give it off on boiling. 
(Brandes.) 1 vol. oil of turpentine takes up in four months, 20 vols. 
oxygen, and if previously saturated with carbonic acid, gives off 16 vols. 
of that gas; in eight months, it absorbs 24*3 vols. oxygeu; in nine 
months more, 27*2 vols.; in the tenth month, at a temperature of 18° 
to 20°, somewhat more than 1 vol. daily; but in the following thirty-three 
months only 9 vols. more; making the quantity of oxygen absorbed 
in the whole 43 months, 128 volumes. It acquires at the same 
time a dark yellow-brown colour, deposits a few volatile crystals, but 
remains liquid, and, after it has absorbed 50 vols. oxygen, gives off car¬ 
bonic acid and hydrogen; but after evaporation, or after exposure to the 
sun, it deposits a very acid watery liquid, so that the evolution of 
hydrogen is perhaps a consequence of the decomposition of this water 
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produced "by the oxidation of the oil of turpentine. (Saussure, comp, 
p. 256.) 

7. Oil of turpentine absorbs chlorine gas , with rise of temperature 
and evolution of hydrochloric acid. If the chlorine be passed into it, 
slowly at first, and in excess only at the end of the process, the oil of 
turpentine is converted into a viscid, colourless liquid, which smells like 
camphor, has a bitter-sweet taste, turns the plane of the polarization to 
the right, and is a mixture of chlorinated oil of turpentine and chlorotere- 
beue. (Deville.) Oil of turpentine is turned deep yellow by chlorine gas, 
becoming at the same time, thicker, but not opaque, and not forming any 
artificial camphor. (Ciuzel.) When 6 pts. of oil of turpentine are 
heated to boiling with 25 pts. peroxide of manganese and 100 pts. 
hydrochloric acid, with frequent agitation at the beginning, acid water 
passes over, together with a viscid yellow liquid, which is heavier than 
water, has an aromatic odour, does not contain free chlorine, boils between 
240° and 270°, giving off a large quantity of hydrochloric acid, and 
leaving a residue, which is yellow, green, blue, ultimately black and 
thick, and solidifies on cooling. This distillate is perhaps identical with 
the product formed by the direct action of chlorine upon oil of turpen¬ 
tine. (Chautard.) 

8. Bromine decomposes oil of turpentine, eliminating hydrochloric 
acid and forming brominated oil of turpentine. (Deville.) On mixing oil 
of turpentine; with a few drops of bromine, hydrobromic acid is evolved, the oil becomes' 
heated, and is converted into a yellow viscid resin. (Balard, Ann. C/iim. Pkya. 32, 
377.) Fresh oil of turpentine mixed -with of its hulk of water, becomes 
heated when bromine is gradually added to it, destroys the colour of the 
bromine till that liquid lias been added in the proportion of 228 pts. of 
bromine (4 At.) to 100 pts. of oil of turpentine, and is converted into a 
colourless aromatic oil. (G. Williams.) — When oil of turpentine is 
mixed with aqueous hydrobromic and dilute sulphuric acid, a large 
quantity of water and aqueous broniate of potash added to the mixture 
as long as the solution retains a slight orange colour after agitation, and 
the excess of bromine then removed by means of aqueous hyposulphite 
of soda, the oil of turpentine is found to have taken up a quantity of 
bromine, varying with the age and origin of the oil, viz., French oil of 
turpentine 260'2 p. c.; American 260-2 p. c.; German 22 7*1 p. c. once 
however in earlier experiments (probably with impure or peculiar oil 
38*7 p. c. (Knop.) 

9. Iodine dissolves in cold oil of turpentine, with dark green colour 
at first (Deville); but a violent explosion soon takes place (Walker’s, 
Fogg. 6, 120; Blancket & Sell; Guizot), yellow or violet vapours are 
evolved, and an acid resin is left behind. The vapours of iodine and oil 
of turpentine act on one another with great violenee, forming a large 
quantity of hydriodic acid (Guizot); they decompose each other only 
after condensation, and without heat or explosion. Vapour of oil of tur¬ 
pentine is absorbed by iodine. (Winckler.) 

When 1 pt. of iodine and S pts. of oil of turpentine are placed together 
under a bell-jar, the iodine is converted in the course of three days into a 
dark red resin, having a balsamic odour and an odour of iodine, and bydrio- 
dous acid which floats upon the resin ; and after a week, if the glass be filled 
with the turpentine-oil, a brownish liquid having a balsamic odour separates 
from it. The resin thus obtained froths up when shaken with aqueous 
carbonate of potash, sinks to the bottom, and after washing with alcohol, 
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yields by dry distillation, vapours of iodine and. a thick oil like oil of 
mace, while charcoal and a small quantity of iodide of potassium remain 
behind. Its solution in ether gives with corrosive sublimate, red iodide 
of mercury, and with subacetate of lead, it yields after a few hours, 
iodide of lead. — After digestion with caustic potash, washing with 
alcohol, solution in 4 parts of ether, and evaporation of the solution at a 
moderate heat, it remains as a black, dry mass which has a balsamic and 
iodine-like odour,—burns when set on fire, with sparkling and a very 
smoky Same,—gives off, when heated, iodine and hydriodous acid in yellow 
needles,—is insoluble in water, and dissolves slowly with dark yellow 
colour in alcohol of 80 per cent., readily in ether. The dark brown ethereal 
solution is decolorised by agitation with potash-ley, and the decanted 
ether yields by evaporation a yellowish red, inodorous and tasteless resin 
not containing iodine, while the potash-ley takes up a quantity of iodine 
equal to 42*56 per cent, of the weight of the resin. (Winckler.) 

When iodine is distilled with oil of turpentine, hydriodic acid is pro¬ 
duced, together with a blackish viscid oil which is decolorised by agitation 
with aqueous potash (Deville); charcoal remains behind, and the distillate 
containing hydriodic acid deposits white flocks when shaken up with 
potash. (Guizot.) The brown solution of iodine in an equal quantity of 
oil of turpentine, the formation of which is attended with evolution of 
heat, gives off, when distilled to dryness, a large quantity of hydriodic acid, 
then a brown oil, and lastly a balsam which sinks to the bottom, while 
charcoal remains behind. The distillate when exposed to the air, gives 
off yellowish vapours, having a pungent odour like that of hydriodic 
acid, tastes very sour, gives off part of its hydriodic acid on exposure to 
the air, and the whole when placed near ammonia (the ammonia at the 
same time entering into the oil, Gm.), and then appears colourless, has a 
disagreeable taste and empyreumatic odour, and deposits the brown 
balsam which passed over wdth it, together with a small quantity of dis¬ 
solved iodine. Oil of turpentine distilled with rather less than an equal 
quantity of iodine passes over nearly unaltered. (Guizot.) 

10. Nitric acid acts on oil of turpentine in various ways, according 
to its strength and quantity and the duration of the action. Strong 
nitric acid acts on oil of turpentine -with great violence, and often sets it 
on fire (Blanehet & Sell); an excess of the acid, diluted with an equal 
weight of water, forms, after continued boiling, carbonic acid, hydro¬ 
cyanic acid, terephthalie acid (xiii, 13), terebenzic acid, acid resins, 
terebilic acid (xii, 467), oxalic acid, terechrysic acid (xi, 424) (Cailliot), 
together with acetic, propionic and butyric acids. (Schneider.) By the 
action of moderately dilute nitric acid, acetic acid is produced ; by long 
continued boiling with very dilute nitric acid, nitrogen, carbonic acid, 
and carbonic oxide are evolved, whilst a resin remains, insoluble in 
water, and smelling of formic acid. (Deville.) — Nitric acid, mixed with 
4 pt. alcohol, partially converts oil of turpentine into turpentine-camphor. 
(Wiggers, Ann , Pharm, 57, 247.) 

Oil of turpentine, from turpentine produced in northern countries, is 
scarcely heated by nitric acid. (Bonastre, J. Pharm. II, 529). When 
a small quantity of oil of turpentine is heated with excess of nitric acid 
diluted with an equal weight of water, as long as red vapours continue 
to escape, carbonic and hydrocyanic acids are evolved, and a quarter of 
the oil passes over with somewhat diminished rotatory power, while 
resins and an acid liquid remain behind. The resins consist of tere- 
plithalic acid, insoluble in alcohol, and three resins soluble therein 
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(according to Chantard, N. J. Pharm . 24, 166., they consist of two 
substances containing hyponitric acid, one of which dissolves in ammonia 
with red colour, and is precipitated therefrom in yellow flocks by acids, 
while the other is insoluble in ammonia and in the fixed alkalis ; both, 
however, yield toluidine when boiled with potash). The acid liquid 
mixed with water, after evaporation, deposits a yellow pitchy mass, 
consisting of resin, terephthalie acid and terebenzic acid (according to 
Svanberg & Ekman, J. pr. Chem. 66, 219, of an acid different from terephthalie acid), 
while the mother-liquor retains oxalic acid (quadroxalate of potash, according 
to Rabourdin), together with terebiiic acid and a small quantity of tere- 
chrysic acid. (Cailiiot.) — It is only chlorinated nitric acid that 
produces oxalic acid with oil of turpentine, and, on the other hand, less 
terebiiic acid than is produced by pure nitric acid. (E. Kopp, Compt. 
Chim. 1849, 153.) 

When 5 or 6 pts. of strong nitric acid diluted with an equal w r eight 
of water, are very gradually dropt into oil of turpentine very gently 
heated in a large tubulated retort, the portion which distils over being 
well cooled, a violent action soon takes place, the first portions of acid 
turning the oil brown, while the latter portions produce heating, ebulli¬ 
tion and emission of red fumes. If the mixture be boiled for 24 hours 
after the action is over, the resin adhering to the sides of the retort 
disappears, a viscid scum forms for a while on the surface, and the nitric 
acid, on cooling, deposits a brown, bitter, acid resin. If the clear liquid 
in the retort be distilled down to one-third, and afterwards distilled ofi 
several times, with addition of water, a greenish yellow liquid, rendered 
turbid by drops of oil, passes over first, then a clear distillate, containing 
(besides nitric acid), acetic, propionic, and butyric acids. (Schneider.) 

11. When oil of turpentine, saturated with nitrous acid, is distilled, 
a black resin is obtained, together with a red volatile oil, smelling like 
oil of turpentine and bitter almond oil. (Deville.) 

12. Oil of vitriol decomposes oil of turpentine with rise of tempera¬ 
ture, evolution of sulphurous acid, and formation of terebene and 
colophene. (Deville.) The mixture becomes heated, gives off sul¬ 
phurous acid, and becomes brown and viscid. (Hatchett.) On gently 
heating the mixture, a viscid mass is formed, partly soluble in water, 
partly sinking therein, sparingly soluble also in alcohol (Link); an oil, 
smelling like strawberries, a slightly volatile acid, a large quantity of 
light brown resin, mobile at 100°, insoluble in potash, also extractive 
matters. (Unverdorben.) Oil of turpentine distilled with 4 pt. of 
strong sulphuric acid, yields a red brown oil, which when freed 
from sulphuric acid by potash, has an aromatic odour like that of anise- 
oil (Perse), like rock-oil, oil of turpentine, and oil of rosemary. (Heidt- 
mann, Hep. 14, 48S.) When oil of turpentine is poured upon stroug 
sulphuric acid, so that the tw r o may not mix, the oil of turpentine 
floating on the top becomes thick alter 6 or 8 days, dissolves readily in 
strong sulphuric acid, and may be separated therefrom by water. Oil of 
turpentine, poured in like manner upon sulphovinic acid, dissolves 
sparingly, gives off sulphurous acid when distilled, and yields a mobile 
oil containing sulphuric acid, whilst a thick oil, likewise containing that 
acid remains behind. By rectifying the distillate over antimonide of 
potassium, it becomes mobile, free from sulphuric acid, acquires an odour 
nearly the same as that of oil of turpentine, and resinises easily when 
exposed to the air. The viscid oil remaining in the residue may be 
extracted by etker, has an odour of camphor, and does not resinise in 
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tlie air. (Richter, Ann. Pharm. 32, 125.) When equal parts of oil of 
turpentine and strong sulphuric acid are distilled together, two volatile 
oils (terebene and colophene) pass over, while a tarry and a solid residue 
are left behind. The distillate yields sulphuric acid to water ; the tarry 
residue is black, tasteless, difficult to burn, appears to volatilise undecom¬ 
posed when heated ; dissolves readily and in all proportions in ether and 
in oil of turpentine, partially only in nitric acid, the insoluble portion be¬ 
coming hard, not at all soluble in weak acetic acid or in alcohol of 85 p. c.; 
sparingly in absolute alcohol; by dry distillation, it yields sulphuretted 
hydrogen, sulphur, and a volatile oil, which does not act upon potassium. 
The solid black residue possesses the same properties, excepting that it is 
richer in carbon and sulphur and less soluble. The distillate consists of 
two layers, the upper of which smells like peppermint, is very acid, and 
deposits sulphur after a while ; after washing with soda, it is colourless, 
smells like thyme, is tasteless and neutral, burns like oil of turpentine, 
dissolves in all proportions in absolute alcohol, ether, and oil of turpen¬ 
tine, is not altered by nitric acid, turns greenish yellow, and gives off 
nitrous acid when heated with oil of vitriol and nitric acid, and is turned 
red by oil of vitriol. The lower layer of the distillate contains a very 
small quantity of a substance having an intolerable odour. (Boutigny.) 
When oil of turpentine is mixed by drops with a very large quantity of 
strong sulphuric acid, a red-brown solution is formed which deposits 
terebene when mixed with water; if, on the other hand, a very small 
quantity of sulphuric acid be poured into a larger quantity of oil of 
turpentine, the mixture becomes sensibly heated, blackens, and gives off 
a large quantity of sulphurous acid. (Gerhardt, Compt. rend . 17, 314.) 

13. Oil of turpentine distilled with phosphoric anhydride , is resolved 
into terebene and colophene. Glacial phosphoric acid turns the oil red. 
(Deville.) 

14. Boracic acid , heated with oil of turpentine to 100°, alters its 
rotatory power. French oil of turpentine, having a Isevo-rotatory power 
of 35*4, exhibits, after being heated with boracic acid to 100° for 130 
hours, a Isevo-rotatory power of 23'0. (Berthelot.) 

15. Carbonic acid does not decompose oil of turpentine in the cold ; 
but when a mixture of the vapour with moist carbonic acid gas is passed 
through a tube heated nearly to redness, carbonic oxide and water are 
formed, together with a thin liquid, resembling acetone and isomeric 
witli cymene. (Deville.) 

C-"H ir > + 2 CO 2 = 2 CO + 2 KO -f C^H 14 . 

16. Oxalic , tartaric , citric, and acetic acid do not act upon oil of tur¬ 
pentine at ordinary temperatures, but, at 100°, they alter its specific 
gravity, rotatory power, odour, and boiling point, and some of its 
chemical properties, in various degrees, according to the duration of the 
action. (Berthelot.) French oil of turpentine of kevo-rotatory power 35*4°, 
exhibits, after being heated to 100° for 73 hours, with crystals of oxalic acid, 
a 1 S3vo-rotatory power of 15*2° ; with crystals of tartaric acid, lcevo-rota- 
tory power=28’6 J ; with aqueous acetic acid, Isevo-rotatory powers31*3°. 
English oil of turpentine, of kero-rotatory power 18’6°, exhibits, after 
beating to 10(3° for 30 hours with crystals of oxalic acid, dextro-rotatory 
power — 16 2° ; with glacial acetic acid, dextro-rotatory power = 14*7°. 
(Berthelot.) Berthelot, by heating oil of turpentine to 100 3 for 63 hours 
with oxalic acid, and subsequent distillation, obtained undecomposed oil 
of turpentine, a distillate smelling of terebene and exhibiting Isevo- 
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rotatory power of 16-8° to 35*4°, and, lastly, a viscid, yellow, non- 
iridescent distillate, together with a solid residue. Oil of turpentine, 
altered by acetic acid at a high temperature, exhibits the boiling point of 
the original oil. (Berthelot.) When oil of turpentine is distilled with 
strong sulphuric acid and acetate of potash, the distillate consists of 
aqueous sulphurous acid, terebene, and colophene. (Deville.) 

17. Anhydrous hydrofluoric acid imparts but a faint yellowish colour 
to oil of turpentine, even after long continued action, but throws down a 
greyish white tallowy substance, amounting to about -g-bj-th of the oil, 
and imparts to the oil a very acid pungent odour, which is quickly 
destroyed by exposure to the air, the oil then becoming decolorised and 
depositing brown flocks. (Gehlen.) The rotatory power remains 
unaltered, and the product contains but little fluorine (3*05 p. c.), so 
that it cannot be regarded as a fluorated oil of turpentine. 1 pt. of oil 
of turpentine placed in the cooled leaden vessel rapidly absorbs the 
hydrofluoric acid evolved from li pts. fluor-spar by 3 pts. oil of vitriol, 
becoming brown and viscid, and separating when left at rest into two 
layers, the upper of which is brown and fuming, while the lower is oily, 
and, after washing with water, dissolves in ether and in oil of turpentine 
completely, but in rock-oil, with separation of white flocks which 
quickly disappear. The solution in absolute alcohol, which is formed 
with difficulty, deposits on cooling, yellowish flocks which are not 
obtained from the other solutions, even after concentration and cooling 
to — 19°. On distilling the unaltered oil from leaden retorts, a fuming oil 
is obtained, which smells like camphor, while, by distillation from glass 
retorts, a thick, white, crystalline sublimate is obtained, having an 
aromatic sour taste, and consisting of a mixture of fluoride of silicium 
formed in the distillation, with the camphor-smelling oil just mentioned, 
which dissolves in ether, and remains, after evaporation of the ether, as 
a thick yellow resin free from fluorine. (Reinsck, J. p\ Ckem. 19, 
316.) 

18. Oil of turpentine absorbs in the cold, 6*8 p. c. of gaseous fluoride of 

boron , and is thereby converted into an isomeric, iridescent, viscid liquid, 
which boils almost constantly at 300°, and has no rotatory power. — Oil 
of turpentine, sealed up in a glass tube with 2 vols. of gaseous 

fluoride of boron, absorbs the gas, turns red, and becomes heated to the 
boiling point without evolution of gas; the heat thus developed is 
stronger than can he produced by the union of the oil with the fluoride 
of boron. Alcohol enclosed in the same tube is not converted into ether. 
(Berthelot.) 

19. Gaseous fluoride of silicium does not act perceptibly on oil of 
turpentine. (Deville.) 

20. Hydrochloric acid gas converts oil of turpentine partly into 
hydrochlorate of terebene, partly into artificial camphor. (Deville.) — 
Oil of turpentine is converted by hydrochloric acid into camphene and peucylene, 
which then unite with the hydrochloric acid. (Soubeiran & Capitaine.) According to 
Blanchet & Sell, hydrochloric acid gas' dees not decompose oil of turpentine, but unites 
with the dadyl and peucvl already contained in it. 

21. Hyclrohromic and hydriodic acid act in the same manner as 
hydrochloric acid gas. (Deville.) 

22. An intimate mixture of COO pts. water, 200 pts. chloride of lime , 
and 25 pts. oil of turpentine, emits, when distilled, a pleasant ethereal 
odour, gives off a large quantity of carbonic acid, froths up, and yields, 
even after the fire has been removed, a distillate which separates into 
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three layers, the uppermost of which is undecomposed oil of turpentine, 
the middle, an aqueous solution of chloroform, while the lowest consists of 
chloroform. (Chautard.) — Eypobromous acid distilled with oil of tur¬ 
pentine, yields bromoform. When bromine is dropped into a thin paste 
of lime, as long as it is thereby decolorised, the mass becomes heated and 
thickened. If it be then brought back to its original consistence by 
addition of water, carefully mixed, during agitation, with a quantity of 
oil of turpentine equal in weight to half of the lime employed, and 
heated, a brisk action begins, though less violent than with chloride of 
lime, carbonic acid escaping and aqueous bromoform distilling over. 

23. Liquid sulphide of 'phosphorus converts oil of turpentine, after 
some months 5 contact, into a viscid, yellowish red resin which surrounds 
the sulphide of phosphorus, rendered very limpid and somewhat more 
mobile by the action. Sulphide of phosphorus takes fire under boiling 
oil of turpentine, (Bottger, J. pr. Chem . 12, 359.) 

24. Ghlorochromic acid sets fire to oil of turpentine. (Thomson, 
j Phil. Trans. 1827; Pogg. 31, 607.) 

25. Potassium does not act upon oil of turpentine in the cold. 
(Blanchet & Sell; Dumas.) It colours the oil brown and separates brown flocks 
without evolution of gas. (Deville, Hagen.) Potassium oxidises in oil of turpentine, 
gives off gas, and becomes surrounded with a thick resin. (Oppermann.) The oil of 
of the branches of the spruce fir, evolved hydrogen in a few minutes when treated with 
potassium, formed a light brown jelly, and was itself coloured brown because it con¬ 
tained an oxygenated oil. (Wohler.) 

26. Fused hydrate of potash colours ordinary oil of turpentine 
(with separation of brown flocks, according to Deville), but not Venetian 
oil of turpentine. (Scharling.) To the oil from the branches of the 
spruee-fiT, it imparts, on distillation, the odour of ordinary oil of turpen¬ 
tine. (Wohler.) — Common oil of turpentine is coloured by hydrate of 
potash, the more strongly the older it is, and may become heated to 60° 
at the same time. — Both ordinary and Venetian oil of turpentine, when 
shaken up with bisulphide of carbon and fused hydrate of potasb, yield 
after a while, a white saline mass which behaves like xanthate of potash. 
(Scharling.) 

Strong potash-ley does not alter oil of turpentine from the spruce-fir 
or Scotch fir (Wohler, Hagen), or Venetian oil of turpentine, when dis¬ 
tilled therewith, inasmuch as the distillate exhibits the same behaviour as 
before towards hydrate of potash and bisulphide of carbon. (Scharling.) 
It colours the common oil yellow and gradually brown. (Blanchet & 
Sell.) — A mixture of strong potash-ley and oil of turpentine separates 
into three layers; the uppermost of which is an oil, the lowest, potash-ley, 
while the middle layer is brown, thick, and soluble in potasb-ley if weaker 
than the ley originally used From this milky solution, acids throw 
down a viscid resin which floats on the surface, and another which falls to 
the bottom in lumps and flakes, both being soluble in alcohol and having 
an acid reaction. The liquid resin becomes yellow and brittle after the 
adhering oil has evaporated. (Polex.) 

27. Oil of turpentine absorbs 7i vols. ammonia gas at 16° (Saussure), 
acquiring a yellowish colour, but retaining its mobility. (Gehlen.) It 
forms a tallowy mass. (Saussure.) The milky liquid produced by 
agitating oil of turpentine with an equal quantity of aqueous ammonia 
separates, when left at rest, into three layers, the uppermost which is an 
oil, the lowest, a solution of sal-ammoniac, and the middle, a jelly like 
opodeldoc, which last, when separated from the liquid and pressed 
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between bibulous paper, forms a mass which melts between the fingers or 
when heated a few degrees above 0°. 

28. Oil of turpentine takes fire with chlorate of potash and a few 
drops of oil of vitriol, burning with a tremulous, very smoky flame and 
leaving charcoal. (A. Vogel Jun., Ann . Pharm . 74, 114.) 

29. Quids lime kept in contact for some time with crude oil of tur¬ 
pentine, deprives it of its unpleasant odour. (Blanchet & Sell.) 

30. Chloride of calcium, fluoride of calcium , chloride of barium , 
chloride of strontium, iodide of ammonium and chloride of ammonium alter 
at 240° —250°, the rotatory power of oil of turpentine, and accelerate the 
very slow transformation which takes place at this temperature. (Ber¬ 
thelot.) — French oil of turpentine of Isevo-rotatory power 35*4°, after 
being heated for 7 or 8 hours to 240°—250° with chloride of calcium, 
rotates 22*1° to the left; with fluoride of calcium, 5*9 J to the left; with 
chloride of barium, 32*S5° to the left; with chloride of strontium ] 8*4° 
to .the left; — after being heated to 250° for two hours with chloride of 
calcium, 15*2° to the left; to 270° for two hours with chloride of calcium, 
15*2° to the left; this last product is colourless and boils at 161°. 
English oil of turpentine, which rotates 18*6° to the right, exhibits after 
7 or S hours heating to 240° —250°, with fluoride of calcium, a rotatory 
power of 7*4° also to the right. (Berthelot.) 

31. Chloride of Zinc does not act upon oil of turpentine at ordinary 
temperatures; but at 100°, it alters the rotatory power, retards the forma¬ 
tion of turpentine-camphor, ultimately forms an oil containing C^H 14 and 
gives off hydrogen, increasing in quantity with the duration of the action, 
so that in ISO hours, from 15 to 30 volumes are evolved : — (C 20 H 16 = 
C 20 H U + 2H). (Berthelot.) — French oil of turpentine having a Icevo- 
rotatory power = 35*4°. exhibits, after 130 hours heating to 100° with 
chloride of zinc, a Isevo-rotatory power of 15*5°; English oil of turpentine 
of dextro-rotatory power 1 8*6°, heated for four hours to 100° with chloride 
of zinc, exhibits dextro-rotatory power = 17*85°. Oil of turpentine heated 
to 270° with chloride of zinc, becomes coloured, smells of terebene, and 
increases in density from 0*8613 to 0*8698 at 11°. French oil of tur¬ 
pentine heated to between 100° and 270° with chloride of zinc, yields 
when distilled at 160°, at first a distillate of apparently unaltered oil of 
turpentine, of kevo-rotatory power 24*9° to 35*4°, then reddish coloured, 
and ultimately viscid oil having the boiling-point of colophene. 
(Berthelot.) 

32. Nitroprusside of copper boiled with oil of turpentine produces a 
green or bluish green precipitate. By this reaction, oil of turpentine may 
be recognised in oxygenated oils, which colour nitroprusside of copper 
black-brown or green and themselves acquire a darker colour. (Heppe, 
N. Br. Arch, 89, 57.). 

33. Litharge or minium does not alter cold oil of turpentine (Braudes, 
Mfiller), but, at a gentle heat, gives up oxygen to it, and converts it into 
terebentic and formic acids. (Weppen.) Hydrated oxide of lead colours 
an equal weight of oil of turpentine dark red after a short time ; with a 
smaller quantity of the hydrated oxide of lead, it turns yellowish after 
some days, the lead-compound itself remaining white. (Braudes.) Basic 
acetate of lead , shaken up with an equal quantity of oil of turpentine, 
forms, after a few minutes, a thick mixture, which varies in colour from 
orange-yellow to wine-red, is insoluble in water, but dissolves partially 
in alcohol, leaving a yellowish, viscid, acid mass, containing lead; with 
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excess of subacetate of lead, the colouring takes place more slowly and 
is weaker. (Braudes, Miiller ; comp, also Ozone zoith Oil of Turpentine , 
p. 275.) The altered oil is a mixture of acid resin with oxide of lead, 
adhering subacetate, and oil of turpentine; the latter separates trans¬ 
parent and colourless, only the subjacent basic acetate of lead exhibiting 
a red colour; a yellow solid body separates between the two layers of 
liquid. The colouring is not due to an acid resin contained in the oil of 
turpentine, inasmuch as it is likewise produced by oil, which has been 
purified with potash-ley. (Polex.) A concentrated solution of bibasic 
acetate of lead imparts a dark red colour in a few minutes to oil of 
turpentine four years old ; with fresher oil, the same effect is produced in 
two hours; the same oil acquires the same colour by boiling with lead- 
solution for a quarter of an hour. (Schindler, A 7 . Br. Arch. 41, 40.) 
Bassic acetate of lead is coloured reddish after a while by crude oil of 
turpentine, hut not by the rectified oil or by the vapour; the crude oil 
loses these properties by boiling and distillation ; the rectified oil acquires 
them by three months exposure to the air. When oil of turpentine is 
shaken up with basic acetate of lead in a bottle containing air, it takes 
up oxygen, which does not escape when the oil is boiled alone or with 
water, but if previously red, it becomes decolorised and deposits yellow 
flocks and white hydrated oxide of lead. (Braudes.) The crude mixture 
of 1 pt. alcoholic sal-ammoniac, 8 pts spirit of camphor, and S pts. oil 
of turpentine, mixed with 2 pts. basic acetate of lead, acquires a kermes- 
brown colour in a few minutes, and solidifies to a jelly after some days. 
(Buchner, Br. Arch. 8 , 133.) 


Interpolation. 

Terebentic Acid, C ls H 14 o ltJ ? 

Wjeppen. Ann. Pharm. 41, 294. 

Acide tirelentiniqite. Terebentimaure. 

Formation. 1. By heating oil of turpentine with litharge. 2. By the action of 
the air on oil of turpentine mixed with oxide of lead, formic acid being produced at the 
same time: 

C 20 H 1G + 14 0 = C 1S H 14 0 10 + C 2 H-0 4 . 

Preparation. Oil of turpentine gently heated with oxide of lead, becomes coloured, 
absorbs oxygen with avidity, then again gradually loses its colour and deposits a copious 
yellow precipitate. This precipitate is boiled and washed with alcohol as long as the 
water runs off turbid, then decomposed by sulphuretted hydrogen, the terebentic acid 
dissolved out by alcohol, and the solution evaporated till it crystallises. 

Properties. By slow evaporation it forms delicate white crystals; by quick 
evaporation, a brown tenacious mass. Its alcoholic solution reddens litmus. 

Kolbe. 


18 C. 

... 108 . 

... 53*46 .... 

a. 

.... 55*14 

b. 

... 54*00 

14 H. 

.... 14 . 

... 6-93 .... 

.... 6*97 . 

... 6*93 

It) o . 

.... 80 . 

... 39*61 .... 

.... 37*89 . 

... 39*07 

C 1S H 14 0 10 . 

.... 202 . 

... 100*00 .... 

.... 100*00 . 

... 100*00 


The acid used for the first analysis contained resin, formed in consequence of the 
temperature rising too high. 
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Combinations v The alcoholic solution of terebentic acid precipitates most metallic 
salts; the precipitates are soluble in alcohol. 

Terehentate of Lead . Obtained, together with formiate of lead, as above described, 
in the form of a yellow precipitate, which may be purified by washing with boiling 
water. If it be heated somewhat above 100°, while still moist from adhering alcohol, 
it burns away with a bright glimmering light, leaving a residue of metallic lead. 

Terebentic acid dissolves in alcohol, and the solution is rendered turbid by water. 


34. When oil of turpentine is distilled with chromate of lead and 
dilute sulphuric acid, carbonic acid escapes, a small quantity of aqueous 
formic acid distils over, and sulphate of chromium remains behind. 

35. Oil of turpentine, mixed with bichloride of tin, thickens, and may 
become heated till it takes fire. (J. Davy.) 

Combinations. I. With Oxygen. — a. Oxide of Turpentine-oil. 
Hydrated Oxide of Turpentine. Laurent 1 s Oxide de camphene hydrate. 
*—C 20 H 1G O 2 ,2HO.—When a layer of oil of turpentine £ centim. thick 
is introduced into a glass bell-jar filled to £ with oxygen, and closed at 
bottom with water, the vessel then placed in sunshine and the oxygen- 
gas renewed as it is absorbed, the sides of the vessel below the oil 
become covered with small prisms, which may be collected, and puri¬ 
fied by washing with water and oil of turpentine, and recrystallisation 
from alcohol. 

Inodorous. Crystallises from boiling water in stellate groups of 
needles, which, when boiled -with water containing sulphuric acid, yield 
a product smelling of oil of turpentine and camphor. It is soluble in 
water, alcohol, and ether, and crystallises from the hot solutions on 
cooling. (Sobrero, Compt. rend. 33, 66; Ann. Fharm. SO, 106.) 


20 C . 

.... 120 . 

... 70*58 ... 

Sobrero. 
.... 70*58 

IS H. 

.... IS . 

... 10*53 ... 

. 10*58 

4 0 . 

.... 32 . 

... 18*84 ... 

. 18*84 

C 2lJ H lc 0 2 ,2H0. 

.... 170 . 

... 100*00 ..., 

. IOQ'00 


b. Oil of turpentine absorbs oxygen gas , acquiring new properties, 
and being converted into ozonised oil of turpentine. In this compound 
part of the absorbed oxygen appears to he more intimately, a second 
portion (amounting to 5*2 per cent, of the turpentine oil) less intimately 
combined, inasmuch as the latter may be transferred to other bodies, and 
still exhibits the properties of free ozone. (Schonbein.) —- The formation 
of ozonised oil of turpentine takes place on agitating the oil with cold 
air in presence of light, the action going on the more quickly, the more 
numerous the points of contact of the oil and the air, the brighter the 
light, and the lower the temperature When, therefore, oil of turpentine 
is left for four months in a bottle £ filled with air, and exposed to diffused 
daylight, the air being renewed as it is used up, a mobile, acid, oxidising 
oil is obtained. 

Ozonised oil of turpentine exerts an oxidising action on the following 
substances. It decolorises indigo-solution when agitated with it, espe¬ 
cially if the solution be warmed (hence if a portion of-the ozonised oil be 
introduced into a bottle, together witli a strip of linen dyed blue with 
indigo-solution, the linen is bleached in a few hours). It converts 
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aqueous sulphurous acid, with rise of temperature, into sulphuric acid ; 
colours solution of iodide of potassium immediately yellow, the oil at 
the same time becoming reddish, and, when heated, brownish yellow 
from separation of iodine (hence, when it is placed upon paper soaked in 
a mixture of iodide of potassium and starch, the paper turns brown, or, if 
moistened with water, blue). It converts a hot solution of ferrous sul¬ 
phate into ferric sulphate, which partly separates (basic salt) and partly 
remains in solution. Ozonised oil of turpentine colours white ferrous 
cyanide containing potassium, blue ; yellow aqueous solution of ferro- 
cyanide of potassium, deep yellow, especially on boiling; converts 
arsenic spots on a porcelain plate into arsenic acid, and causes them to 
disappear completely in the course of 10 or lo minutes (it does not affect 
antimony spots, even after a long time) ; decolorises sulphide of arsenic 
suspended in water, when heated and agitated with it; likewise sulphide 
of lead and strips of paper coloured therewith, if these papers are 
suspended in a bottle containing the ozonised oil. (Schonbein.) — This 
property affords the means of detecting oil of turpentine in other oils 
which do not ozonise the air. (Williams, Overbeck, W. Br. Arch . 
90, 138.) — Ozonised oil of turpentine boiled with phosphorus, not in 
contact with the air, forms phosphorous acid. Shaken up with finely 
divided silver and a small quantity of acetic acid, it forms acetate of 
silver. It dissolves guajac resin, forming a solution which is colourless 
at first, but afterwards turns blue, especially when heated, the ozone 
combining with the guajacum under the influence of heat. The oxidising 
action of ozonised oil of turpentine is intensified by the presence of blood- 
corpuscles and ferrous salts, the blood-corpuscles being thereby completely 
oxidised, and the protoxide of iron converted into sesquioxide.'—A 
mixture of oil of turpentine, containing 2 per cent, of ozone with a solu¬ 
tion of subacetate of lead, acquires, when shaken up at mean temperature, 
a lemon-yellow to red-yellow colour, and forms protoxide and bioxide of 
lead, the greater portion of these oxides separating at once, while a 
smaller portion remains and separates from the filtered oil after 24 hours, 
so that the oil is but slightly coloured by the peroxide of lead, but never¬ 
theless continues to exert an oxidising action. The strongest colouring 
takes place in a mixture of 1 vol. solution of subacetate of lead (lead- 
vinegar, viii, 314,) and 2 vols. ozonised oil of turpentine; but peroxide of 
lead containing protoxide is likewise formed with every other proportion, 
of the mixture. 

Ozonised oil of turpentine sometimes also exerts a reducing action. — 
It abstracts part of the oxygen from peroxide of lead (oil of turpentine 
free from ozone has no action on that compound), losing its ozone at the 
same time, and giving off a gas not yet examined. It decolorises tincture 
of guajacum which has been coloured by peroxide of lead; also the 
aqueous solutions of permanganate of potash and of chromic acid mixed 
with sulphuric acid. — Hence even strongly ozonised oil of turpentine 
does not become coloured when shaken up with a few drops of lead- 
vinegar, inasmuch as the peroxide of lead formed in the first instance is 
quickly decomposed by the excess of ozone present. 

Ozonised oil of turpentine is partially deprived of its peculiar pro¬ 
perties by boiling. (Schonbein.) It recovers them again when exposed 
to the air, and the.yellowish residue possesses twice as much bleaching 
power as the distillate, though no oxygen is given off. (Williams.) 

Schonbein explains the simultaneous oxidising and reducing powers 
of ozonised oil of turpentine, by assuming that peroxide of lead contains 

VOL. xiv. s 
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a positive, and ozonised oil of turpentine a negative ozone, and tliat the 
union, of these produces ordinary oxygen. 

2. With Water . — Oil of turpentine forms with water three different 
compounds. 


A. Turpentine-camphor. C 20 H 20 0 4 . 

Hydrate of Oil of Turpentine . Pyrocamphorium (Trautwein), Terpen - 
ihinsalz (Buchner), Terpentinolcamphorid (Trommsdorfr), Terpin (Berzelius, List), 
Trihydrate d’essence de terebenthine. (Deville.) First observed in 1727, by 
Geoffroy, who. however, did not recognise it as a distinct compound ; 
examined by Buchner, who regarded it as a salt formed by the union 
of succinic acid with a volatile base ; recognised as hydrate of turpen¬ 
tine-oil by Dumas & Peligot, and by Wiggers. 


Formation . 1. The compound forms after a considerable time in 

mixtures of oil of turpentine and water. (Hertz, Deville.) In the follow¬ 
ing cases, also, the formation of turpentine-camphor appears to depend 
upon the presence of water in the materials, or else the camphor existed 
ready formed in the oil of turpentine, and afterwards separated. (Kr.): - 

When oil of turpentine is left to itself for a considerable time (Dumas, 
Braudes), even in closed vessels (Hiifner, Geign) ; when it is heated for 
some time to 50° (Ciuzel; Blanchet & Sell); or distilled (Buchner) ; by 
distillation of oil of turpentine which has been previously exposed to the 
air. (Boissenot & Persot.) — Turpentine-camphor passes over, together 
with acetic acid, in the distillation of old oil of turpentine which has 
been long exposed to the air, and separates in the crystalline form from 
the aqueous distillate, not by evaporation, but by continued cooling to 
—7°. (Boissenot & Persot); — when oil of turpentine is left in contact 
with ether. (Trommsdorff.) — 2. By the action of alcoholic nitric acid 
on oil of turpentine, oil of lemons, oil of bergamot, oil of copaiba, Ac. 
(Wiggers, Deville, Berthelot) ; on terpinol and isoterebentliene. (Ber- 
thelot.) — The alcohol serves merely as a solvent, and may be replaced 
by any substance that will dissolve both the oil and the acid, such as 
wood-spirit, acetone, ether, acetate of ethyl, butyric acid, or by such as 
dissolve only the oil, e.g., benzene or fusel-oil; it may even be dispensed 
with altogether, but then the action is slower. The nitric acid, on the 
other hand, is essential to the formation of the turpentine-camphor, 
although it does not itself suffer decomposition, and retains for some time 
its power of saturating bases, and of forming turpentine-camphor with 
fresh quantities of oil of turpentine, losing this power only after it has 
given rise to the formation of secondary products ; it cannot be replaced 
by any other substance except nitrous ether. — The formation of tur¬ 
pentine-camphor requires intimate contact of the acid with the oil. 
(Berthelot.) — 8. By the action of oil of vitriol, hydrochloric acid, or 
acetic acid on alcoholic oil of turpentine, but in smaller quantity and less 
quickly than when nitric acid is used (Wiggers); acetic acid does not 
produce it. (Deville.) — Glacial acetic acid does not dissolve oil of tur¬ 
pentine, or^convert it into turpentine-camphor, even after several years" 
contact; but if a few drops of nitric acid be added, turpentine-camphor 
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crystallises out in a few days. Neither does alcohol convert oil of 
turpentine into the camphor. (Deville.) —A mixture of oil of turpentine 
with hydrochloric acid, spirit of horse-radish, or spirit of caraway, 
deposits turpentine-camphor. (Rammeisberg, Fogg. 63, 570.) — When 
the liquid which remains after passing hydrochloric acid gas for some 
time through oil of turpentine, and separating the resulting crystalline 
compound, is mixed with water, turpentine-camphor separates from it. 
(Hertz.) 

Preparation . 8 pts. of oil of turpentine are left in contact for 2 or 3 

days with 2 pts. of nitric acid of sp. gr. 1*25 to 1*3, and 1 pt. of alcohol 
of 80 per cent., the mixture being frequently agitated, then for a con¬ 
siderable time without agitation at 20° to 25°, whereupon two layers of 
liquid form, the lower consisting of nitric acid and alcohol, and the upper 
containing oil of turpentine, which in time becomes darker, and ultimately 
brown and opaque, and smells like hyacinths. After a few days, crystals 
appear at the surface of contact of the two liquids, increasing very 
quickly during the first fourteen days, then uniting in crystalline crusts, 
finally sinking to the bottom, and attaining to a larger size the more 
the mixture is kept at rest. The yellowish brown crystalline crusts 
(contaminated with a brown substance), are collected, left for a few days 
on bibulous paper, then pressed and dissolved in hot water; the solution 
is boiled with animal charcoal and filtered ; and the crystals, which 
separate on cooling, are left to dry in the air. (Wiggers.) — As a 
portion of the turpentine-camphor is very apt to be lost by volatilisation 
during the solution of the crystals in hot water and the boiling of the 
liquid, or by the decomposing action of the adhering acid, it is better to 
press the crystalline crusts between paper, pulverise them, and dissolve 
them in warm alcohol; the turpentine-camphor then separates on cooling, 
while the oil and acid remain in the mother-liquor. By repeated crystal¬ 
lisation, they may be obtained quite pure, and by spontaneous evaporation 
of the cold-saturated alcoholic solution, in well developed crystals. 
(List.) 

2. A mixture of 4 vols. oil of turpentine, 3 vols. alcohol of 85 p. c., 
and 1 vol. nitric acid is left to itself for several months at mean tempera¬ 
ture (Deville), in shallow vessels. (Bertheiot.)— In deep vessels, the 
formation of the camphor is not completed for several years, whereas, if 
shallow vessels are used, crystals appear after an interval varying from 
48 hours to a week, and in a few weeks their formation is completed. 
(Bertheiot.) 

3. Hydrochloric acid gas is passed into oil of turpentine till the solid 
hydrochlorate begins to separate ; the passage of the gas is continued for 
some time ; the liquid then cooled and left to stand for a night ,* suffi¬ 
cient water is then added to make it cover the bottom of the vessel about 
an inch deep ; the mixture, after being shaken, is left to itself for a 
while ; and the crystals, which separate after some time on the sides of 
the vessel, or float upon the oil, are collected and purified. (Hertz.) 

4. Oil of turpentine, in quantities of about 10 grammes, is left in 
contact for some time with nitric acid and acetone or butyric acid. 
(Bertheiot.) Under these circumstances, the oil is sometimes wholly con¬ 
verted into turpentine-camphor. (Bertheiot.) 

The quantity of turpentine-camphor obtained by these several methods varies 
with the constitution of the oil of turpentine used. Those kinds of turpentine-oil 
which yield much artificial camphor when treated with hydrochloric acid, likewise 

s 2 
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yield the largest amount of turpentine-camphor, (diggers.) By Wiggers’ method, 
turpentine-oil yields 8*3 p.c. of turpentine-camphor; Ftuckiger’s templin-oil 15 p.c. 
(Fluckiger). By Devilled method, turpentine-oil yields in 4 to 6 weeks, 6*25 p. c., 
after longer standing, 25 p. c. (Deville); Trench oil of turpentine in 3 months, 27 p. c.; 
in two years 40 p. c.; American oil of turpentine in two months yields quantities which 
may amount to 45*4 p. c. (Berthelot.) 

Vogel considered the presence of oil of amber as necessary to the formation of 
turpentine-camphor, and accordingly prepared it by mixing 1 pt. oil of turpentine with 
J pt. oil of amber and \ pt. nitric acid of sp. gr. 1*25, and adding after 4 weeks £ pt. 
alcohol, whereby he obtained in 18 weeks 12*5 p.c. turpentine-camphor; by using 
equal parts of oil of turpentine, oil of amber, and nitric acid, and % pt. alcohol, he 
obtained 5*8 p. c.; and with equal parts of oil of turpentine and nitric acid and £ pt. 
alcohol, 0*42 p. c. turpentine-camphor. 

Crystallised turpentine-camphor is converted, by loss of water, into 
anhydrous turpentine-camphor . — Bihydrate of oil of turpentine (Deville)., 
Tetrahy dr ate of oil of turpentine. (Berthelot.) 

Prop>ertie$. Milk-white, indistinctly crystalline mass (Wiggers), 
Which volatilises ondecomposed at 150° (103 3 , List), at 150 3 — 155° 
(Blancliet & Sell), and sublimes in acuminated crystals like benzoic acid 
(Buchner, Voget, Geiger), in slender needles having a silky lustre 
(Brandes), as a woolly mass (TrommsdorfF.) — It sublimes only in a current 
of air, not when the air is excluded ; when heated in a test-tube, it creeps up the sides. 
(List.) It is only when heated in considerable quantity, that it melts before subliming. 
(Brandes.) — Fused turpentine-camphor, suddenly cooled without access of 
moisture, remains for several days tough and amorphous, but solidifies in 
the crystalline form on being touched by a sharp body, or heated to 36°, 
or breathed upon, or brought in contact with water, alcohol, or ether. 
(List.) 

Yapour-density 6*257. (Deville.) — Neutral. Inodorous. In the 
impure state it smells like turpentine. (Buchner, TrommsdorfF.) The vapour smells 
like resin (Hafner); like old oilof turpentine. (Buchner.) — Tasteless. Its aqueous 
solution does not act on polarised light. (Deville, Berthelot.) 

Anhydrous Turpentine-camphor. "^^11^ Wiggers. Deville. 

20 C . 120 .... 69*7 70*91 .... 69*59 .... 69*4 

20 H . 20 .... 11*6 12*05 .... 11*68 .... 11*8 

4 O . 32 .... 18*7 17*04 .... 18*73 .... 18*3 

. 172 .... 100*0 . 100*00 .... 100*00 .... 100*0 



Vol. 

Density. 

C-vapour ..... 

... 20 .... 

.... 8*3200 

H-gas ... 

... 20 .... 

.... 0*1386 

O-gas . 

.... 2 .... 

... 2*2186 

Vapour of Turpentine-camphor . 

2 

.... 10*6772 


i 

.... 5*3386 


Decompositions. 1. Turpentine-camphor volatilises on red-hot coals 
without taking fire. (Blanehet & Sell.) The vapour may be set on fire 
in the flame of a candle, and continues to burn (Geiger) with a very 
smoky flame (TrommsdorfF) ; according to Buchner, the combustion does 
not continue. It leaves a small quantity of easily combustible charcoal. 
(Geiger.) — 2. Distilled with anhydrous phosphoric acid, it yields 
terebene and colophene. (Deville.) — The solution obtained by heating 
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turpentine-camphor with an equal weight of deliquesced glacial phosphoric 
acid, yields by distillation an aqueous distillate probably containing acetic 
acid, on which a light yellow aromatic oil floats, and leaves a brown 
tumefied residue. 

3. Oil of 'vitriol dissolves turpentine-camphor with red colour 
(Boissenot & Persot), without heating (Trommsdorff), water being sepa¬ 
rated and terpinol produced, which forms a yellowish red mass with the 
oil of vitriol. (List.) The solution has a balsamic odour, like that of 
artificial musk; gives off acid vapours (Buchner) ; becomes limpid after' 
a few hours, and yields pointed crystals (Voget) ; and deposits resin on 
being mixed with water. (Boissenot & Persot.) 

By boiling turpentine-camphor with dilute sulphuric acid , or with 
aqueous bisulphite of potash , or with aqueous sulphurous acid , terpinol is 
produced (List) ; likewise, though more slowly, by the action of aqueous 
oxalic acid, tartaric acid, bitartrate of soda, or benzoic acid. (List.) 

4. Hydrochloric acid gas converts turpentine-camphor, with separation 
of water, into solid bihydrochlorate of turpentine-oil (Deville); into a 
liquid compound of hydrochloric acid and oil of turpentine, isomeric with 
hydrochlorate of terebene (Wiggers), which, however, according to List, 
is a solution of artificial camphor in terpinol. — Pulverised turpentine- 
camphor absorbs hydrochloric acid rapidly; deliquesces, with rise of 
temperature, to a brown liquid in which heavy drops first separate, and 
afterwards crystallise, so that it solidifies and must be warmed in order 
to pass hydrochloric acid gas through it; the liquid, after saturation, 
solidifies in the crystalline form, leaving only a small quantity of hydro¬ 
chloric acid. (List.) — The solution of turpentine-camphor saturated 
while warm with hydrochloric acid gas, separates into two colourless 
layers, the lower of which is concentrated hydrochloric acid, and the 
upper a compound of oil of turpentine with hydrochloric acid. (Wiggers.) 
— Bihydrochlorate of turpentine-oil likewise forms in a mixture of 
turpentine-camphor and moderately strong hydrochloric acid. (List.) 

5. Hydriodic acid , either gaseous or aqueous, converts turpentine- 
camphor into terpinol. The first product of the action is an iodated oil 
which, however, is completely decomposed by distillation, either alone or 
with water. (List.) 

6. Turpentine-camphor dissolves without decomposition in cold nitric 
acid , the solution often beginning suddenly to boil (Trommsdorff); it 
gradually turns yellow when heated and gives off nitrous gas. (List.) — 
It deposits a yellow resin, and ultimately small yellowish crystals. 
(Trommsdorff) ; it smells like anise or fennel oil and rock-oil, and at 
higher temperatures, like camphor (Braudes) ; it emits an odour like that 
which is produced when a mixture of oil of turpentine and nitric acid 
takes fire. (Boissenot & Persot.) 

7. When the vapours of fused turpentine-camphor are passed over 

soda-lime heated above 400°, terebentiiic acid (xiii, 118) is obtained, 
together with marsh-gas and hydrogen : 

C-°H-°0 4 = C lc H 5 6 7 * * 10 O 4 + 2C-H 4 + 2H. 

(Personae, Compt. rend. 43, 553 : Ann. Pharm . 100, 253.) 
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8. When turpentine-camphor is heated to 250° with iodide of 
ammonium, and the mixture is left at rest, two layers are formed, the 
lower consisting of aqueous iodide of ammonium with a few products of 
decomposition, and the upper of a brown oil which smells like terpinoi 
and probably contains a hydrocarbon together with terpinoi. (Ber- 
tkelot.) 

9. Turpentine-camphor is converted into terpinoi by continued heating 
with chloride of 2 inc to 100°, or with chloride of calcium , fluoride of 
calcium , chloride of strontium, or chloride of ammonium to 160° — 180°. 
Chloride of barium and common salt do not act upon turpentine-camphor at this 
temperature. (Berthelot.) 

Combinations . With Water. — a. Crystallised Turpentine-camphor. 

— Anhydrous turpentine-camphor is hygroscopic, and, when exposed to 
moist air, swells up and is converted into crystallised turpentine-camphor. 
(List.) 

Transparent, colourless, shining rhombic prisms belonging to the 
oblique prismatic system. Fig . 78, without y, u, m ; u : u = 102° 23'; 
u : u behind = 77° 37'; t : u = 133° 48*5'; i : i = 115° 15'5 '; 
i : o (the octohedral face) = 152° 3*5'; o : u == 126° 58'; o : o on the 
non-truncated edges = 135° 43'. The crystals are rhombic prisms with 
perpendicular truncation of the acute edges, and terminated by four-sided 
summits belonging to a rhombic octohedron, whose acute terminal edges 
are sometimes truncated by a pair of faces set npon the acute lateral 
edges of the prism (Rammelsberg, Fogg. 63, 570 ; see also Wiggers, 
Ann. Fharrn. 57, 249 ; Hertz, Fogg. 44,190 ; List, Ann. Fharm. 67, 364.) 

— The crystals obtained from a mixture of turpentine-oil with acetic 
acid and a small quantity of nitric acid, or of turpentine-oil and water, 
are different in form from those just described. (Deville.) The com¬ 
pound is therefore perhaps dimorphous, a supposition which is corrobo¬ 
rated by Bernhardi's description. Crystallisation, augitic. Fig. 85 with 
i- and h- faces ; a : a = 75° 25'; a : i = 127° 4*2f; a : u = 136° 12f'; 
i : m behind = 75° 57§'; m : u — 126° 52^'; u : u — 106° 15 %; u : h 
= 151° 13 f . Lamination parallel to i ; cleavage parallel to A (Bern- 
hardi, N. Tr. 16, 2, 46.) 

The crystals are half an inch long and 1 line broad (1 to 2 V/ long and 
% t/f broad, according to Buchner) united in tufts of five or six (Geiger, 
Boissenot & Persot); the lateral faces are longitudinally striated. 
(Buchner.) Harder than gypsum. (Trommsdorff.)— Sp. gr. 1*0994. 
(Trommsdorff.) In vacuo over oil of vitriol, they become dull, opaque, 
and give off 2 At. water (Deville); 9*423 p. c. Aq. (List.) (Calcu¬ 
lation, O 0 H 20 O 4 + 2Aq. = 9*47 Aq.), also when heated to 100°. (Deville.) 
This compound melts when heated, and gives off water above 75° 
(Hafner), below 100° (List), at 103 2 — 105° (Deville), (according to List, the 
dehydrated, turpentine-camphor does not melt till heated to 103°)) forming a 
thin colourless oil, and solidifies on cooling to a milk-white, indis¬ 
tinctly crystalline mass of anhydrous turpentine-camphor, (Wiggers.) 

— Crystallised turpentine-camphor dissolves readily in heated oils, 
whether fixed or volatile (Trommsdorff, Buchner); from a warm solution 
in turpentine-oil, it does not separate on cooling (Hafner, Brandes), but 
from a solution in poppy-oil the separation takes place. (Hafner.) — 
According to Voget, it is insoluble in oil of turpentine and in oil of almonds. 
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Dumas 

Sc Peligot. 

Wiggers. 

Deville. Rammels. 

20 C . 

. 120 . 

... 63*16 .. 

. 63*8 .. 

.. 63*31 .. 

.. 63*2 . 

... 64*05 

22 H. 

. 22 .. 

... 11*5S .. 

. 11*4 .. 

.. 11*55 .. 

.. 11*7 . 

... 10*61 

6 O. 

. 48 .. 

... 25*26 .. 

. 24*8 .. 

.. 25*14 .. 

.. 25*1 . 

... 25*34 

C a °H 20 O 4 + 2Aq... 

. 190 . 

... 100*00 ., 

. 100*0 .. 

.. 100*00 .. 

.. 100*0 . 

... 100*00 


The turpentine-camphor analysed by Rammelsberg had not been recrystallised. 
According to Berzelius, it is the hydrated oxide of a radical C^H 1 *. 


h. Aqueous Turpentine-camphor. Crystallised turpentine-camphor dis¬ 
solves in 200 pis. of cold water (250 pts. according to Voget) and in 22 pts. 
of boiling water (24 pts., TrommsdorfF; 30 to 36 pts., Voget), and separates in 
the crystalline form from the hot solution on cooling. (Buchner, List.) 
Commercial turpentine-oils form turpentine-camphors of various degrees of solubility in 
water. (Bertbelot, N. Ann. Chim. Phys. 40, 40.) 

Turpentine-camphor dissolves in hot aqueous ammonia (Brandes) ; it 
dissolves in dilute aqueous alkalis , but when heated in concentrated 
aqueous alkalis, it melts without dissolving. (TrommsdorfF.) 

It dissolves in 8—10 pts. of ether. (Voget.) 

It dissolves at 10° in 7 pts. of alcohol of So per cent., in 10 to 12 pts. 
of 86 p. c. alcohol, and in 5 — 6 pts. of boiling alcohol. The solution of 
anhydrous turpentine-camphor in alcohol yields crystals of the hydrated 
compound. (Deville.) According to some statements, the solution becomes 
turbid when mixed with water; according to others, it does not. 

Turpentine-camphor dissolves in acetic acid. (Boissenot & Persot.) 
The solution is not rendered turbid by water (Brandes); when mixed with water, it 
deposits unaltered turpentine-camphor. (TrommsdorfF.) 


B. The so-called Liquid Turpentine-camphor. 
C 2n H Ie 0 3 = C“H 16 ,2HO. 


Monody dr aie cVessence de terebentMne. (Deville.) Billydrate d"essence do tcrC- 
benthine. (Berthelot.) 


A mixture of oil of turpentine and alcoholic nitric acid for the pre¬ 
paration of solid turpentine-camphor having been kept for three months 
excluded from the air, and then exposed to the air, did not deposit any 
solid turpentine-camphor, hut on addition of water, yielded liquid tur¬ 
pentine-camphor in the form of an oil, which, after being distilled, was 
found to be C 20 H 1S Q 2 . (Berthelot.) The same liquid turpentine-camphor 
is constantly produced in the preparation of the solid camphor, as 
described at page 259, 2, the mother-liquor which remains after the sepa¬ 
ration of the solid compound, yielding by distillation, between 200° and 
220°, a liquid product which turns the plane of polarisation to the left, and 
appears by analysis to be a solution of solid in liquid turpentine-camphor. 
(Berthelot.) 

The liquid compound acts on polarised light like oil of turpentine. 
Rotatory power to the left = 42*4 J . (Berthelot.) 
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Deville. 

Berthelot. 

20 C . 

.... 120 . 

... 77*9 ... 

. 76*4 . 

... 78*2 

18 H . 

.... 18 . 

.... 11*7 ... 

. 11*6 . 

... 12*1 

20 . 

.... 16 . 

... 10*4 ... 

. 12*0 . 

... 9*7 

C- f 'H ls O-. 

.... 154 . 

... 100*0 ... 

. 100*0 . 

.... 100*0 


In presence of tuctler, it appears to be capable of passing, under cir¬ 
cumstances not precisely understood, into solid turpentine-camphor. 
Hydrochloric acid gas converts it into bihydrochlorate of turpentine- 
oil. 


C. Terpinol. 

or C 40 H 32 ,2HO. 

Monohydrate d* essence de terebenthine, (Berthelot, Gerlxardt.) First prepared 
by Wiggers, examined and named by List. 

Formation. 1. From turpentine-camphor (p. 258). a . By the action 
of hydriodic acid. (Wiggers.) — b . By continued boiling of the aqueous 
solution with the stronger acids, in smaller quantity also by the weaker 
acids, e. g. 9 tartaric, oxalic, benzoic, or sulphurous acid, acid sulphate of 
potash, or acid tartrate of soda. (List.) — c. By heating the camphor 
with chloride of zinc to 100°, with chloride of calcium , fluoride of 
calcium , chloride of strontium , or chloride of ammonium, to 160—180°, or 
with iodide of ammonium to 250°. (Berthelot.) — 2. From bihydro¬ 
chlorate of turpentine-oil by boiling with water and alcohol (List), with 
alcoholic potash. (Berthelot.) 

Preparation. Turpentine-camphor is heated for some time with con¬ 
centrated hydriodic acid nearly to the boiling point; the supernatant oil 
which forms at 100° is distilled, washed and rectified with water, and 
dehydrated by agitation with chloride of calcium. (Wiggers.) — 
2. A hot aqueous solution of turpentine-camphor is treated with a small 
quantity of hydrochloric acid (or with a drop of oil of vitriol to 11*5 grin, 
of the turpentine-camphor); the turbid mixture is distilled, and rectified 
with water containing hydrochloric acid if it contains unaltered oil of 
turpentine; the oil which has passed over is dehydrated with chloride of 
calcium; and the portion which in the rectification goes over at 168°, is 
decanted and collected. (List.) 

Properties. Colourless, strongly refractiug oil. (Wiggers.) Sp. gr. 
0*852. Boiling point 16S°. (List.) Has an agreeable odour of 
hyacinths, especially when much diluted. (List.) 

Wiggers. List. Berthelot. 

20 C . 120 .... 82*7 82-95 .... 82*98 .... 82*5 

17 H . 17 .... 11*7 11*64 .... 11*76 .... 11*9 

O . 8 .... 5*6 5*41 .... 5*26 .... 5*6 

C~ 0 H 17 O .. 145 .... 100*0 100*00 .... 100*00 .... 100*0 

According to Berzelius, it is the oxide of a radical C C0 H 17 . 
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Decompositions . 1. Distilled with acid chromate of potash and sul- 

pkuric acid , it yields acetic acid. 2. With hydrochloric acid gas, it 
assumes an amethyst-red colour, ultimately becoming darker ; on con¬ 
tinuing the passage of the gas, crystals of bihydrochlorate of turpentine- 
oil separate in such quantity that the liquid becomes nearly solid. The 
same reaction is produced by moderately concentrated aqueous hydro¬ 
chloric acid. (List.) 


3. With Hydrochloric Acid. Oil of turpentine absorbs, with rise of tempera¬ 
ture, 50 per cent, of hydrochloric jtcid gas (Thenard), 363 vols, at 22% and 0'724 met. 
atmospheric pressure, 


A. Monohydroclilorate of Turpentine-oil. Artificial 
Camphor. C"H*,HCL 

Salzsaures Terpenthinol; fester 7:unstlic7ier Chlorcampher; salzsaures Dadyl 
(Blanehet & Sell); salzsaures Camphen (Soubeiran & Capitaine, and Deville); Hydrochlo • 
rate de camphene (Laurent ); Monohydrochlorate solide d’essence de ierebentfiene , 
(Gerhardt.) Discovered in 1803 by Kindt, first described by Trommsdorff, investigated 
by Clazel, Cbomet & Boullav, afterwards by Dumas and others. 

Formation. 1. By the action of hydrochloric acid gas an oil of tur¬ 
pentine (Kindt, Trommsdorff), or, on a solution of 1 vol. oil of turpentine 
ill 2 vols. bisulphide of carbon. (Berthelot.) Hydrochlorate of terebene is 
formed at the same time. (Soubeiran & Capitaine.) —2. When 1 pt. of the 
liquid product obtained by saturating with hydrochloric acid gas a 
mixture of 1 vol. oil of turpentine and 2 vols. chloroform or acetone, 
creosote, acetic acid, butyric acid, butylate of ethyl, olein, oleic acid, or 
fusel-oil (or by saturating with hydrochloric acid gas, oil of turpentine 
altered by oil of vitriol), is treated with 5 pts. of nitric acid, a violent 
action takes place, sometimes giving rise to explosion ; and when it is 
ended, artificial camphor is found as a sublimate in the neck of the retort. 
(Berthelot.) — 3. By heating chlorinated oil of turpentine. (Deville.) 

Preparation. 1. The gas evolved from 1 pt. of decrepitated common 
salt and pt. oil of vitriol, is passed through 1 pt. of oil of turpentine, 
which thereby becomes yellow and transiently turbid, deposits red drops 
of liquid, then becomes very Lot (without rise of temperature, according to 
Kindt), acquiring a darker and ultimately a red-brown colour; it is to be 
set aside cold for 24 hours, and the resulting crystals separated from 
tbe acid mother-liquor. (Trommsdorff.) The oil must be well cooled; it 
increases in bulk by T %th. (Cluzel.) —2. Dry hydrochloric acid gas is passed 
to saturation into rectified oil of turpentine cooled from without, and 
tbe crystalline masses which separate Rafter some hours are collected. 
(Oppermann.) 

The portion of the oil which remains liquid is not converted into 
artificial camphor on continuing the passage of the gas (Trommsdorff, 
Oppermann), but deposits a small additional quantity of it when cooled 
to —10°. (Soubeiran & Capitaine.) The crystalline mass formed by the 
hydrochloric acid gas is dissolved or converted into a viscid oil by the 
portion which remains liquid, even at — 5°; the liquid must, therefore, 
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lie quickly decanted from tlie crystalline mass, and the latter left to 
drain at a low temperature. (Hertz.) The most abundant formation of 
artificial camphor by the action of hydrochloric acid gas, takes place 
between —30° and + 35°; within these limits, the crystals, produced 
are always the same, though they vary in quantity; below — 30and 
at -f 60° and + 100 J , no crystals are produced. (Berthelot.) 

Purification . 1 . Artificial camphor is freed from adhering mother- 

liquor, first by draining, then by pressure (Trommsdorff), or it is exposed 
to the air (Thenard), or washed with water or aqueous potash (Cluzel); 
washed with alcohol and dried hy exposure to the air. (Dumas.) — 
2. Tt is sublimed : either alone, or repeatedly with 2 pts, of carbonate of 
lime (Trommsdorff), three times with hydrate of lime (Gehlen), or with 
an equal quantity of dry ash or porcelain clay, or charcoal powder 
(Cluzel) ; with chalk and chloride of calcium at 30—40. (Oppermaun.) 
— It decomposes when sublimed either alone or mixed with chalk or quicklime. 
(Dumas.) — 3. By re crystallisation from alcohol. (Gehlen.) By drying 
the washed crystalline mass in the water-bath, and subliming it at IG0 J 
mixed with burnt lime (Blanchet & Sell), by melting the expressed 
crystalline mass in the oil-bath. (Dumas.) — 4. By precipitating its 
alcoholic solution with water, washing the precipitate and drying it in 
the oil-bath till it melts, or in vacuo. (Dumas.) — 5. By boiling its 
solution with oxide of silver till the adhering hydrochloric acid is 
removed, cooling the concentrated and filtered solution, and drying the 
separated crystals in vacuo. (Dumas.) 

Artificial camphor is a mixture of isomeric bodies which differ only 
in their optical characters, and correspond to the different isomeric com¬ 
pounds used in their preparation, each of which produces only one 
artificial camphor distinguished by peculiar optical properties. (Ber¬ 
thelot.) 

The quantity of artificial camphor obtained varies according to the- 
origin of the turpentine-oil used in its preparation. — Oil from the Scotch 
fir yields hut slowly a small quantity of artificial camphor (Hagen); that 
from the branches of the spruce fir, after treatment with potassium, yields 
none, even at 0°. (Wohler.) Oil of turpentine heated with oxalic acid 
to 100° for 130 hours, still yields artificial camphor; but the last pro¬ 
ducts of distillation of a French oil of turpentine which passed over 
between 240° and 280°, yielded none. (Berthelot.) — Trommsdorff 
obtained 26*5 p. c. artificial camphor; Cluzel 47 ; Oppermann more than 
50 ; Berthelot obtained 51 p. c. at 0°, 67 at 35, Dumas 100Thenard, 
110 per cent. 

Properties. White, semi-transparent flocks (Trommsdorff), without 
crystalline form (Blanchet & Sell); when obtained by sublimation, it 
forms needles united in tufts (Cluzel), bright feathery, shining laminrn, 
which may be kneaded like wax. (Oppermann.) — Melts at 115°, boils 
at 165°, but not without decomposition. (Blanchet & Sell.) — Rotatory 
power right or left and of various strength, depending upon that of the 
oil of turpentine from which it has been prepared. (Berthelot.) The 
rotatory power calculated for a specific gravity = 1 is 34-07° to the left. (Soubeiran & 
Capitaine.) Prepared from a sample of French oil of turpentine distilled between 80° 
to 100° in vacuo, it had a rotatory power = 23*9° to the left; from the distillate of the 
same oil which passed over above 100°, it rotated 23*9° to the left; from the last dis¬ 
tillate of the same oil, 22'3° to the left. The artificial camphor prepared from the 
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most volatile portion of a sample of English oil of turpentine, had a rotatory power = 
9'9° to the right; from the less volatile = 4'2 to the right; prepared from American 
oil of turpentine, 9° to the right. (Berthelot.) It smells like common camphor, 
sometimes also like turpentine; its odour is generally less powerful than 
that of camphor. Its taste is aromatic, but not so pungent and bitter as 
that of camphor. — It does not redden litmus. 


20 C . 120 

17 H . 17 

Cl . 35*5 


C-°H 1G ,HC1. 172*5 .... 100*0 . 100*15 .... 99*7 

The hydrocarbon which, in combination with hydrochloric acid, forms artificial 
camphor, is a peculiar constituent (called da&yl by Blanchet & Sell,) existing ready- 
formed in the oil of turpentine (Thenard), having a composition different from that 
of common oil of turpentine (Oppermann), richer in hydrogen. (Gehlen.) Under the 
influence of hydrochloric acid upon oil of turpentine, camphene is produced, which 
unites with the hydrochloric acid to form artificial camphor. (Soubeiran & Capitaine.) 
Oil of turpentine unites with hydrochloric acid without previous alteration. (Deville.) 
Artificial camphor is C 20 H 15 C1,H 2 , the hydrogen-compound of chlorinated oil of 
turpentine. (Gm.) 

Decompositions . 1. Artificial camphor when heated , partly sublimes 

unaltered, and is partly decomposed, with evolution of hydrochloric acid 
gas. (Gehlen, Thenard, Dumas.) It may be set on fire in a candle- 
flame (Saussure) \ it bums , even floating on water, with a green-edged 
flame, giving off hydrochloric acid. (Trommsdorff.) — When it is distilled, 
or when its vapour is passed through red-hot tubes, a large quantity of 
hydrochloric acid gas is evolved. (Gehlen, Thenard.) — 2. It decomposes 
hut slightly with water or absolute alcohol at 170°, completely with a 
larger quantity of aqueous alcohol at 135°, or when repeatedly heated 
with 60 p. c. alcohol to 150—160°, forming hydrochloric acid, a small 
quantity of gas which burns with a greenish flame, and an oil precipitable 
by water. (Buttlerow, Chem. Cent?'. 1856, 406.) — 3. Heated with oil 
of vitriol, it is dissolved, with evolution of sulphurous acid. (Blanchet & 
Sell.) — 4. Chlorine gas converts it slowly, and with slight evolution of 
hydrochloric acid, into a liquid which is coloured yellow by chlorine, and 
easily decomposes, often with explosion, into hydrochloric acid and crys¬ 
tallised chlorinated oil of turpentine. (Deville.) — 5. Ordinary nitric 
acid, neither dissolves nor decomposes artificial camphor (Cluzel) ; con¬ 
centrated nitric acid, dissolves it, forming a red-brown solution which 
gives off nitrous gas (Oppermann, Blanchet & Sell), as well as chlorine. 
(Thenard.) It is rendered turbid by water. (Cluzel.) — 6. Heated with 
alcoholic potash t o 150—160°, it decomposes slightly, with formation of 
chloride of potassium. (Buttlerow.) Potash abstracts from its alcoholic 
solution a small quantity of hydrochloric acid. (Thenard, Oppermann.) 
— 7. When the vapour of artificial camphor, mixed with ammonia gas, 
is passed through red-hot tubes, a volatile oil is formed, together with 
charcoal. (Blanchet & Sell.) — 8. When it is distilled 5 or 6 times with 
lime, or when its vapour is passed over red-hot lime, the products are chlo¬ 
ride of calcium, water, and volatile camphilene. (Oppermann, Dumas.) — 
Sublimed, with, chalk or white bole, it yields an oil smelling of turpentine, a brown acid 
water, and hydrochloric acid gas; when sublimed with hydrate of lime, it yields a 
limpid oil which crystallises on cooling, and an acid limpid liquid. (Gehlen.) 


Dumas. 

69*6 70*35 

9*9 9*95 

20*5 19*35 


Blanchet 
& Sell. 
70*2 
10*0 
19*5 
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9. Alcoholic sulphocyani.de of potassium, when repeatedly heated with 
the alcoholic solution of artificial camphor to 150—160°, converts it into 
a liquid, which, on addition of water, deposits an oil having* a disagree¬ 
able alliaceous odour, and containing sulphur and nitrogen. Sulphocyanide 
of silver appears to act in like manner. (Buttlerow.) — 10 . Chloride of 
sine decomposes it at 100°, with evolution of a gas containing hydro¬ 
chloric acid. (Berthelot.)— 11. Its aqueous solution is not altered by 
nitrate of silver. 

12. Heated for 30—40 hours in sealed tubes with 8—10 pts. of dry 
soap, or 2 pts. benzoate of soda, to 240—250°, it yields campkene. (Ber¬ 
thelot, Compt. rend. 47, 26 j abstr. Ann. Pharm. 110, 367 ; Instit. 1858, 
52 ; Cimenio, 7, 161.) 


Combinations. Artificial camphor imparts its taste to water. (Cluzel.) 
— It dissolves in 3 pts. of alcohol of sp. gr. 0*806 at 14° (Saussure); the 
solution is rendered milky by water. (Trommsdorff. — It dissolves 
readily in oil of turpentine and oil of almonds. (Trommsdorff.) 


B. Bihydroclilorate of Turpentine-oil. C M H IG ,2HQ. 

Ciironencamphor (Deville), Bihydrochlorate d'essence de ter&benthine (Berthelot), 
Bihydrochlorate solide d’essence de tei'eben thine. (Gerhardt.) 


Formation. 1 . By the action of fuming hydrochloric acid on oil of 
turpentine. (Berthelot.) — 2. By the action of hydrochloric acid gas or 
fuming hydrochloric acid upon crystallised or fused turpentine-camphor 
or terpinol. (Deville, List.) 


Preparation. 1 . A thin layer of oil of turpentine is poured upon 
fuming hydrochloric acid, the liquid left to stand, at first with frequent 
agitation, and the small crystals vdiich separate after about a month are 
collected. The solution again exposed to the air deposits more crystals, 
and often likewise contains artificial camphor, which may be separated 
from it by nitric acid. (Berthelot.) —2. A solution of oil of turpentine 
in alcohol, ether, or glacial acetic acid, is saturated with hydrochloric acid 
gas, mixed with w T ater, and left to itself in a dish exposed to the air ; 
and the crystals wdiich separate after a few hours are collected and dried. 
— Another mode of preparation is to saturate with hydrochloric acid gas 
a solution of 1 vol. turpentine-oil in 6 vols. wood-spirit, or 2 vols. acetone 
chloroform, creosote, or butyric acid, and leave it to evaporate at the 
temperature of the air. (Berthelot.) 


Properties. Bihydrochlorate of turpentine-oil possesses all the pro¬ 
perties of the isomeric compound, lemon-camphor (Deville, Berthelot), 
excepting that the latter crystallises in small, rather elongated tables, 
and is less soluble in alcohol than bihydrochlorate of turpentine-oil, 
which crystallises in rhombic tables and dissolves with great facility in 
alcohol. (List.) 
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1. Deville. 

2. List. 

3. Berthelot. 

20 C . 

.... 120 . 

... 57-4 

. 57-5 

... 57*0 

.... 55-8 

IB H .. 

.... 18 . 

... 8-6 . 

. 8*8 .. 

... 8-8 

.... 9-0 

2 Cl. 

.... 71 

... 34-0 . 

. 34*4 .. 

... 34*4 

.... 33*3 

C ;n H IG ,2HCl .... 

.... 209 . 

... 100*0 . 

. 100*7 .. 

... 100-2 

.... 98-1 


1 and 2 prepared from turpentine-camphor; 3, from turpentine-oil, by the action 
of hydrochloric acid gas. 

Decompositions . The compound gives ofi hydrochloric acid when 
heated. (Deville.) — Boiled with water or alcohol (List), with alcoholic 
potash (Berthelot), it is resolved into hydrochloric acid and oil of turpen¬ 
tine. — When treated with potassium, it yields an oil having the odour of 
lemons. (Deville.) 


With Hydrobromic Acid . — Fly dr obr ornate of Turpentine-oil, 
C 20 H 16 ,HBr. Bromicassersioff-saures TerpenthinoL Fester Bromcampher. Brom - 
hydrate de camphene. (Deville.) Monohromhydrate solide d’essence de ierebenthine. 
(Gerhard t.) 

Formation, "When oil of turpentine is acted upon by hydrobromic 
acid, this compound separates in the crystalline form, while hydrochlorate 
of terebene remains in solution. 

Preparation. Oil of turpentine is saturated with hydrobromic acid, 
and the mixture is exposed to the air so that the excess of acid may 
evaporate, and then cooled some degrees below 0°. The crystals which 
separate are collected, their quantity often exceeding that of the oil of 
turpentine used ; the mother-liquor is left to drain at a low temperature, 
and the crystals are pressed between bibulous paper, recrystallised from 
alcohol, and again strongly pressed. 

Properties . This compound exactly resembles artificial camphor in 
appearance, crystalline form, and odour. 


20 C .. 

. 120 . 

... 56-24 ... 

Deville. 

mean. 

17 H. 

.... 17 . 

... 7*81 ... 


Br. 

. 80 . 

... 35*95 ... 

. 35-95 

C~°H 16 ,HBr .... 

. 217 , 

... 100-00 ... 

. 99-96 


It dissolves in alcohol, the solution, when exposed to the air, turning 
red from liberation of bromine. (Deviile.) 

With Hydriodic Acid . — Hydriodate of Turpentine-oil, C 20 H 16 ,HI.— 
lodwasserstofsaures Terpenthinol. (Lbwig.) Iodhydrate de Camphene. (Deville.) 
Monoiodhydrate d’essence de terebenthine, (Gerhardfc.) 

Preparation. Hydriodic acid gas is passed into oil of turpentine, 
and the dark red, fuming, heavy liquid is freed from excess of acid by 
chalk, from excess of iodine by potash-ley, weak alcohol, or mercury, and 
from adhering water by chloride of calcium. (Deville.) 
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Properties. Colourless oil, which does not solidify even at several 
degrees below 0°, lias a sp. gr. of 1*5097 at 15°, and turns tbe plane of 
polarisation to tbe left. The rotatory power cannot be exactly deter¬ 
mined because tbe compound very soon loses its transparency. (Seville.) 


Deville. 


20 C . 

.... 120 . 

... 46*0 .... 

. ... 45*99 . 

... 46*36 

17 H ... 

.... 17 . 

... 6*4 .... 

. 635 . 

... 6*56 

I . 

.... 127 . 

47*6 

. 47-66 . 

... 47*80 

C“°H 16 ,HI .... 

.... 264 . 

... 100*0 ... 

. 100*00 . 

... 100*72 


It is a mixture of hvdriodate of turpentine-oil and liydriodate of terebene, both 
of which are liquid. (Deville.) 

Decompositions . It decomposes quickly when exposed to the air, 
depositing iodine, absorbing oxygen, and turning black. When heated, 
it yields a heavy liquid distillate, together with’ iodine and hydriodic 
acid, (Deville.) 

With hydrocyanic acid , oil of turpentine forms a heavy oil which 
sinks to the bottom, smells of hydrocyanic acid and camphor, may be 
freed from the excess of acid by washing with potash-ley, but not by 
washing with water, and afterwards recovers its original odour. (Ittner, 
Beitr. z. G. d. Blausawre, 1809.) 

Phosphorus dissolves in warm oil of turpentine, and the solution solidi¬ 
fies completely to a spermaceti-like mass, consisting of a loose compound 
of phosphorus and oil of turpentine, which easily resinises on exposure 
to the air. (Jonas.) The smallest quantity of phosphorus in oil of 
turpentine may be easily recognized by the phosphorescence produced on 
adding oil of vitriol. (Jonas, Ann . Pharm. 34, 239.) Phosphorus does 
not shine in vapour of oil of turpentine, and may be boiled with the oil 
without taking fire. (J. Davy, Phil. Mag. J. 1833, July, 48 ; Sclav. 68, 
387.) 

Oil of turpentine dissolves 5*87 p. c. of sidphur at 75°, about 1*35 p. c. 
remaining dissolved on cooling. (Payen, Com.pt. rend. 34, 456.) It 
readily dissolves iodide of cyanogen (Van Dyk, liepert. 21, 223), chloride 
of arsenic , chloride of phosphorus, and chloride of sulphur, with evolution 
of heat and formation of a colourless liquid; with cupric oxide, cupric 
hydrate , or cupric acetate , it forms at mean temperatures a green distillate, 
v T hick is resolved by heat into a brown viscid oil and. n precipitate of 
cuprous oxide. (A. Vogel.) 

Sulphurous acid is absorbed by oil of turpentine with great rise of 
temperature, the oil turning light yellow, remaining mobile, and acquiring 
the odour of the acid. (Gehlen.) It absorbs 0*16—0*2 vols. carbonic 
oxide gas , 1*7 to 1*9 carbonic acid , 2*5 to 2*7 nitrous oxide (Saussure), 
2*1 to 2*6 defiant gas (Saussure, Faraday, jV. Bibl. Univ. 59, 144), 
5 vols. cyanogen gas (Gay-Lussac), 3*25 vols. phosphuvetted hydrogen. 
(Graham.) 

Oil of turpentine dissolves hut a small quantity of succinic acid, even 
with aid of heat j but of benzoic acid , 100 pts. of oil of turpentine dis¬ 
solve 0*4 pts., and at 100°, more than their own weight, the acid 
separating in the crystalline form on cooling. (Lecann & Serbut, J. 
Pharm . 9, 89.) Suberic acid dissolves at 5° in 19 pts. of oil of turpen¬ 
tine, at 20° in 16 pts., at 44*5° in 11*5 pts., at 120° in 2*3 pts., and at 
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170° in Ipt. j the last-mentioned solution becomes, on cooling, tough, 
glutinous, and waxy. (Brandes, Ann Pharm. 9, SCO.) 

Oil of turpentine dissolves resms and most volatile oils. Jt dissolves 
uu of stearic add (Braconnot), and, tv lien mixed with alcohol, it dissolves 
almost any quantity of oleic and other fatty acids (Rousseau, J. Chim. 
med . 22, 310); it mixes with bisulphide of carbon (Lampadius), and 
with chloroform. (Huraut & Larocque, Compt. rend. 26, 103.) 

It dissolves in 7*4 pts. of alcohol , of sp. gr. 0*84, at 22° (Saussure); 
(according to Bouillon-Lagrange and Yoget, the solution i*eddens litmus) ; m 12 pts. 
of alcohol, of 33° B. (sp. gr. 0*858), at 10° j in absolute alcohol it dis¬ 
solves in all proportions (Blanchet & Sell); in 4 vols. alcohol of sp. gr. 
0*83; in 5 vols. alcohol. (Auduard, J. Chim. Died. 19, 717). — 5 vols. 

oil of turpentine mix with 1 vol. alcohol; the mixture is not clouded by water, and is 
but slowly deprived of its alcohol when water is poured upon the mixture. (Vauquelin, 
Berzel. Jahre&br. 1824, 3, 181.) — It dissolves in acetone more readily than in 
aqueous alcohol. Wood-spirit or alcohol , diluted with so much water as 
to render it incapable of dissolving oil of turpentine, dissolves it after 
addition of a small quantity of benzene. (Mansfield, Client. Soc. Qu. J \ 
1, 263.) — Oil of turpentine dissolves in wood-spirit in all proportions, and 
water added to the solution throws down the oil -with milky turbidity. 
(Gmelin.) 


Oils isomeric with Oil of Turpentine. 

A. Products of the transformation of Oil of Turpentine. 

i. Camphene. 

Berthelot. (1858.) Compt rend. 47, 266; ahstr. Ann. Pharm . 110, 

367. —Inst . 1858, 52; Cimento , 7, 161; Liebig & Kopp’s Jahresber. 

1S5S, 441. 

Formation and Preparation. — Monohydrochlorate of turpentine-oil 
is heated with 8-10 parts of dry soap or 2 pts. benzoate of soda in sealed 
tubes to 240° —250° for 30 or 40 hours ; and the product is distilled till 
white vapours appear, then rectified, the portion which passes over from 
160° to 180° being collected and pressed between bibulous paper after 
solidification. 

Properties. Crystalline, camphor-liko mass, which melts at 46° and 
boils at about 160°, 

Platinum.black converts it into camphor (or a substance very much 
like it). With hydrochloric acid, it forms a crystalline compound (mono¬ 
hydrochlorate of turpentine-oil ?) (Berthelot.) 


2. Isoterebenthene* 

Berthelot. (1853.) JT. Ann. Chim. Phys . 39,16 ; ahstr. Compt. rend . 
26, 428; Ann . Pharm. 88, 347; J. pr. Chem. 59, 141. 

Formation. By continued heating of oil of turpentine under pres¬ 
sure. 
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Preparation. English oil of turpentine (from Pinus Australis) is 
heated for three hours to 300° in a sealed tube; the portion which goes 
oyer below 250 c is redistilled and rectified; and the distillate obtained 
between 176° and ITS 0 is rectified. 

Properties. Thin, colourless, strongly refracting liquid, of sp. gr. 
0*8432 at 22°, boiling between 176° and 17S°, and having a lsevo-rotatory 
power =10 (varying however with the duration and intensity of the heating, and 
the nature of the oil of turpentine used in the preparation). It smells like stale 
lemon-peel. 


Berthelot. 

20 C . 120 .... 88*23 . 88*1 

18 H . 1G .... 11*77 . 11*7 

C-°H 1Q . 136 .... 100*00 . 99*8 

The laevo-rotatory power of isoterebenthene is reduced from S*S° to 
7*0°, by heating the liquid to 100° for 30 hours with aqueous oxalic acid. 
— In 33 days it absorbs 16*8 p. c. oxygen , and gives off 1 p. c. carbonic 
acid. 


Combinations. With Water. — When a mixture of 4 pts. isotere¬ 
benthene, 3 pts. alcohol, and I pt. nitric acid is left to evaporate in a 
shallow basin exposed to the air, crystals are formed in the course of a 
week, resembling turpentine-camphor in all their properties, while the 
mixture acquires the odour emitted in the formation of turpentine- 
camphor. 

With Hydrochloric acid. — Isoterebenthene absorbs 34 p. c. hydro¬ 
chloric acid gas at 24°, and forms a liquid mixture of hydrochlorate of 
terebene and bi-hydrochlorate of turpentine-oil: 

3 C 20 H 1G + 4 HC1 = 2 (C-°H 16 ,HCl) + C-°H 16 ,2HCI. 

In contact with fuming hydrochloric acid for four weeks, it forms crystals 
of bi-hydrochlorate of turpentine oil. 

Isoterebenthene absorbs 14*3 p. c. gaseous fluoride of boron at 23°, 
assuming a darker colour and becoming tenacious. (Berthelot.) 


3. Metaterebenthene. 

Berthelot. (1853.) X. Ann, Chiu, Phys. 39, 19. 

Formation . By the prolonged action of heat on English oil of tur¬ 
pentine under pressure, the first product of the action being chiefly 
isoterebenthene. 


Preparation. When the product obtained in the preparation of 
isoterebenthene., as above described* is distilled, and [the liquid 
remaining after the portion which distils below 250° has passed oft*, is 
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heated for several hours to 360°, and the portion which volatilises below 
360° is distilled off, the residue consists of metaterebenthene, the quantity 
of it being greater in proportion to the time during which the oil of 
turpentine was heated. 

Properties. Yellow, viscid oil, of sp. gr. 0-913 at 20°, and volatilising 
without decomposition above 3G0°. Has a strong and unpleasant odour, 
especially when heated. 

Combinations. It absorbs in 33 days, 9*7 p. c. oxygen, gives off 0'3 
p. c. carbonic acid, and assumes the consistence of colophony. — It 
absorbs only half as much hydrochloric acid gas as isoterebenthene, viz , 
17*7 p. c. at 24° corresponding to the compound 3C 20 H 16 ,2HC1. 


4. Terebene. 

Blanchet & Sell. (1833.) Ann. Pharm. 6, 259. 

Deville. Ann. Chim. Phys . 7o. 37; J.pr. Ghent. 22, S2; Ann. Pharm. 

37, 176; J. Pharm. 26, 655 ; abstr. Gompt . rend. 12, 394; N. Ann. 

Chim. Phys. 27, So. 

Soubeiran & Capitaine. J. Pharm. 26, 1. 

Bertiielot. Pf. Ann. Chim. Phys. 38. 42; further 39, 14 and 21; 

further 40, 5. 

Formation. — 1. By distilling oil of turpentine with oil of vitriol or 
anhydrous phosphoric acid; also, together w T ith colophene, by distilling 
crystallised or fused turpentine-camphor with anhydrous phosphoric acid. 
(Deville.)— 2. By the action of hydrochloric acid gas, hydrobromic acid 
gas, chlorine, bromine, or iodine, upon oil of turpentine, uniting however 
immediately with the acids or salt-radicals. (Deville.) — Only a portion of 
the oil of turpentine is converted into terebene, which moreover cannot be separated 
without alteration from the compounds produced by the reaction. (Deville.) — No 
terebene is formed by the action of hydrochloric acid ; for the hvdrochlorate, which is 
formed in addition to the artificial camphor, possesses a rather strong: rotatory power 
which pure terebene does not. (Bertiielot.) This rotatory power is due to artificial 
camphor, w’hicli is always mixed with it. (Deville.) 

Preparation. Oil of turpentine is mixed slowly and by drops with 
Po of oil of vitriol contained in a cooled vessel ; the red viscid mixture 
is stirred and left to settle ; the liquid is decanted^ after 24 hours, from 
the black sediment produced at the same time by the acid, and distilled 
at a temperature not above 210°, whereupon sulphurous acid .is evolved, 
and the colophene produced at the same time remains behind. To convert 
the still unaltered turpentine-oil in the distillate into terebene, it is 
repeatedly distilled with fresh quantities of oil of vitriol till the product 
has quite lost its rotatory power; and the distillate is washed with 
aqueous carbonate of soda, then with water, and dehydrated by chloride 
of calcium. (Deville.) 

Properties. Colourless oil, resembling oil of turpentine, without rota¬ 
tory power, and having a rather agreeable odour of thyme. (Deville.) 

VOL. xiv. " t 
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Sp. gr. 0*864 at 8°. Boiling point 156°. (Frankenheim, Pogg. 72. 422.) 
Latent lieat for the unit of weight 67*2. (Frankenheim.) Refracting 
power 1*474 (Deville, Pogg. 51, 433), 1*479 (Becquerel & Cahonrs, 
Pogg. 51, 427). Vapour-density = 4*812 (hy calculation 4*7144 comp, 
page )• 

. Deville. 

1 . 2 . 

20 C . 120 .... 88-24 . 88*49 .... 88*1 

16 H . 16 .... 11*76 . 11*49 .... 11*9 

C 20 H 16 . 136 .... 100-00 . 99-98 .... 100*0 

1. Prepared from oil of turpentine with oil of vitriol.—2. From turpentine- 
camphor with anhydrous phosphoric acid. 


Decompositions. The compound remains unaltered after two hours’ 
heating to 300°. (Berthelot.) By chlorine it is converted, with evolution 
of hydrochloric acid, into chlor oterebene; by bromine, with evolution of 
hydrobromic acid, into bromoterehene . (Deville.) — With a small quantity 
of iodine , it turns dark green, becomes heated, and loses its transparency, 
but does not deposit charcoal or give off hydriodic acid. When terebene is 
distilled with excess of iodine, hydriodic acid escapes, and an iodated 
viscid liquid distils over, which is easily decolorised by potash, and 
probably consists of iodoterebene. (Deville.)—‘When heated with oil of 
vitriol, it is converted into sulphoterebic acid. (Gerhardt, Conipt, rend . 
17, 314.) 


Combinations. Terebene does not form a hydrate, even after half a 
year s contact with water. (Deville.) — It absorbs gaseous fluoride of 
boron without alteration. (Berthelot.) 

With Hydrochloric acid. — a. Bibasic Hydrochlorate of Terebene. 
Sous-chlorhydrate de terebene (Gerliardt); Monochlorhydrate de terebene. (Deville.) 
— 2C 20 H 1 ®,HC1. — Produced when hydrochloric acid gas is passed into 
terebene. ■— Mobile oil of sp. gr. 0*902 at 20°, without rotatory power; 
smelling strongly of terebene, and slightly of hydrochlorate of terebene. 
(Deville.) 


40 C . 240-0 

33 H . 33-0 

Cl. 35-5 

2 C 20 H 1G ,HC1. 308*5 



Deville. 


mean. 

78-16 ... 

. 78*28 

10*53 .... 

. 10-68 

11*31 

. 11*04 

100*00 ... 

. 100*00 


b. Hydrochlorate of Terebene. — Flussiger kiinstlicher Camphor ; salzsaures 
Peucylen (Soubeiran & Capitaine ); salzsaures Peucyl (Blanchet & Sell); Bi chlor - 
hydrate de Terebene. (Deville.) Mo?iochlorhydrate liquide d'essence ds terebenthme. 
0»H“HC1. 

Preparation. From the liquid which remains in the treatment of oil 
of turpentine with hydrochloric acid gas, after the separation of the 
artificial camphor. — 1. By distillation per se (Blanchet & Sell), where¬ 
upon hydrochloric acid and a dark-coloured oil pass over, and charcoal 
remains. (Trommsdorff, A. Tr. 1, 2, 132,) —2. The liquid is heated for 
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a sliort time in tlie water-bath ; the artificial camphor which separates on 
cooling is removed ; the liquid is neutralised with chalk and cooled to 
— 10°, whereupon an additional quantity of artificial camphor separates, 
hut not all. The liquid, which is syrupy in the cold, hut very mobile at 
15 —IS", is decanted, mixed with 2 vol. alcohol, decolorised by boiling 
with animal charcoal, precipitated by water, and the oil which falls to 
the bottom is dehydrated by chloride of calcium. (Soubeiran & Capi- 
taine.) 

Properties. Colourless oil, of sp. gr. 1*017, boiling at 3 9*92° 
(Soubeiran & Capitaine), at 28°. (Berthelot.) Turns the plane of 
polarisation to the left. Refracting power = 1*4848. (Deville, Popp. 
51, 433.) 


Soubeiran & 
Capitaine. 


20 C .. 

... 120*0 . 

... 69*0 ... 

. 70*3 

17 H . 

... 17*0 . 

... 9*9 ... 

. 9*9 

Cl. 

... 35*5 . 

... 20*5 ... 

. 19*8 

HC1. 

... 172*5 .. 

... 100*0 ... 

. 100*0 


Isomeric with mono-hydrochlorate of turpentine-oil. 


Decompositions. 2. When set on five, it burns with a green-edged 
flame and an odour like that of benzoic acid. (Blanchet & Sell.)—• 
2. When chlorine gas is passed into it, it gives off vapours of hydrochloric 
acid, and thickens like oil of turpentine treated with chlorine, but without 
depositing crystals like the latter. (Blanchet & Sell.) — 3. Hydrochloric 
acid gas does not convert it into artificial camphor. (Cluzel, Ann. Chim. 
51, 270.) —4. When hydrochlorate of terebcne is distilled with hydrate 
of lime , hydrochloric acid and terebene are produced (Soubeiran & Capi¬ 
taine); the product is a thin, aromatic oil. (Gehlen, A. Gehl , 6, 458.) No terebene is 
produced in this reaction, inasmuch as hydrochlorate of terebene cannot be freed from 
artificial camphor, even by repeated distillation and cooling; and moreover, the lime 
used in the reaction, or the temperature which it requires, exerts at the same time a 
decomposing action on the separated terebene. (Deville.) —5. Alcohol decomposes 
hydrochl orate of terebene, especially when heated with it, forming an 
acid product and an oil which is precipitated by water. (Blancbet & 
Sell.) 


c. Hydrochlorate of Terebene with Bihydrochlorate of Turpentine-oil. 
C 20 H 1G ,2HC1 4 - 2 (C-°H 1G ,HCi.) The liquid which remains after the separation of bi- 
hydrochlorate of turpentine-oil, from a solution of the oil in alcohol or glacial acetic acid 
saturated with hydrochloric acid gas (p. 26S), and that which is produced by the action 
of hydrochloric acid gas on isoterebentliene (p. 271), contains 24*3 to 25*7 p. c. 
chlorine, and may accordingly be regarded as a compound of 2 At. hydrochlorate of 
terebene with 1 At bihvdrochlorate of turpentine-oil; or as a compound of bihydrochlorate 
of turpentine-oil with artificial camphor, inasmuch as the former separates when the 
liquid is exposed to the air, perhaps after the volatilisation of the latter, and moreover 
artificial camphor and bihydrochlorate of turpentine-oil liquefy on being mixed. But 
the liquid produced from French oil of turpentine and glacial acetic acid yields, when 
treated with nitric acid, a large quantity of turpentine-camphor, and is therefore not 
identical with a mixture of artificial camphor and bihydrochlorate of turpentine-oil, 
which under these circumstances does not produce artificial camphor. (Berthelot.) 


Hydrochlorate of terebene dissolves in alcohol and ether, and is preci¬ 
pitated by water. (Cluzel.) 


t 2 











276 


PRIMARY-NUCLEUS C S °H 15 . 


With liydrobromic acid. —a. Bilasic Hydrobromate of Terebene. 
Sous- bromhydrate de Urebene (Gerhardt); Monolromhydrate de Urcbenc. (Deville.) 
— 2C 20 H 15 ,HBr. — Formed by tlie action of liydrobromic acid upon 
terebene. — Terebene saturated with liydrobromic acid is shaken up with 
chalk to remove free acid, then decolorised with animal charcoal, and 
precipitated by chloride of calcium. — Colourless oil of sp. gr. 1*021 at 
24°, without rotatory power, smelling like terebene, somewhat like 
camphor, and becoming coloured after a while by exposure to the air. 
(Deville.) 


Deville* 


mean. 


40 C . 

. 240 .. 

.. 67*09 .... 

.... 68*63 

33 H. 

. 33 .. 

.. 9*35 .... 

9*53 

Br. 

. 80 .. 

.. 22*6G 



2 C“°H l6 ,HBr. 353 .... 100*00 


b. Monohydrobrornate of Terebene. — Monolromhpdrate Uquide d 1 essence de 
teribentkene (Gerhardt) ; Bibromhydrate de t&r&bhie. (Deville.) C" 0 H 16 ,HBi\ 
Formation (p. 252). The mother-liquor, alterable by exposure to the 
air, which remains in the preparation of hydrobromate of turpentine-oil, 
as described at page 2G9, is a solution of hydrobromate of turpentine-oil 
in hydrobromate of terebene, and likewise contains bromoterebone, pro¬ 
duced by the simultaneous liberation of bromine. The hydrobromate of 
terebene lias not hitherto been separated from either of these liquids. — 
Oil of sp. gr. 1*279 at 21°, and solidifying completely at —5°. Rotatory 
power to the left, probably due only to hydrobromate of turpentine-oil dissolved in it. 
(Deville.) 





Deville. 

20 C .. 

. 120 .. 

.. 56*15 ... 

. 54*04 

17 H. 

. 17 .. 

.. 7-78 ... 

. 7*53 

Br. 

. 80 .. 

.. 36-07 ... 

. 38*43 


C“°H 16 ,HBr .. 217 .... 100*00 . 100*00 


With Hydriodie acid. — a. Bibasic Jlydriodate of Terebene. — Sons- 

iodhydrate de terebene. (Gerhardt.) Mone - iodhydryate de terebene, (Deville.) 
2C 20 H 16 ,HL—Formed by the action of hydriodie acid on oil of turpentine. 
— Hydriodie acid is absorbed by oil of turpentine with rise of temperature. 
The free acid is removed from the oil, which is dark-red after saturation, 
by shaking it up with chalk; dissolved iodine is removed by agita¬ 
tion with dilute potash-ley, weak spirit, or mercury; and admixed 
■water by chloride of calcium.— Transparent, colourless liquid of sp. gr. 
!*0S4 at 21 ; without rotatory power. — Has an agreeable campliorous 
odour, and quickly acquires a dark red colour by exposure to the air. 
(Deville.) 


40 C . 

.... 240 . 

... 60*59 ... 

Deville. 

mean. 

.... GO-87 

33 H. 

.... 33 

... 8*14 ... 

. 8*14 

I . 

.... 127 .. 

... 31*27 ... 

..... 30*49 

2 C :n H l0 ,HI .... 

.... 400 ., 

... 100*00 ... 

. 99*50 
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b. Mono-kydriodaie of Terebene . Monoiodaydrale liquide cV essence de tere- 
brnthim . (Gerhardt.) Bi-iodhydrate de ierebene. (Deville.) C 20 H ir, ,HI. Pro¬ 
duced, together with liydriodate of turpentine-oil, by the action of 
hydriodic acid upon that oil, but cannot be separated therefrom, inas¬ 
much as both compounds are liquid. (Deville.) 


Appendix to Terebene. 

Sulphoterebic Acid. 

C 20 H 1G S 2 O G ? 


Terebenschwefehaure, Terpenthinsehicefelsaure . Formed by gently heating 
terebene with fuming oil of vitriol, or by dropping oil of turpentine, cubebs, 
pepper, lemons, or copaiba into a large quaniity of oil of vitriol, but not 
so easily as terebene. (Gerhardt, Compt. rend. 17, 313; Compt. chim. 
1845, 173.) 

Sulphoterebate of Baryta. Prepared by heating terebene with oil of 
vitriol, saturating with carbonate of baryta, filtering, and leaving the 
solution to evaporate. (Gerhardt.) 


Gerhardt. 

20 C . 120*0 .... 42*3 

15 H . 15*0 .... 5*3 

Ba . G8*5 .... 24*1 24*2 

2 SO 3 . 80*0 .... 28*3 


C 3 °H 15 BaS 2 0 G . 283'{i 100‘0 


5. Campliilene. 

Oppermann. (1831.) Pogg. 22, 199. 

Dumas. Ann. Chim. Phys . 52, 400; Pogg. 20, 125 ; Ann. Pharm. 
9, 56. 

B lan ciiet Sc Sell. Ann. Pharm. 6, 276 ; Pogg. 29, 133. 

Soubeiran & Capitaine. J. Pharm. 26, 1 ; Ann. Pharm. 34, 311. 
Laurent. Ann. Chim. Phys. 66, 209. 

Deville. Ann. Chim. Phys. 75, 74 ; J. Pharm. 26, 088. 

Camphene (Dumas); Dadyl (Blancliet & Sell); Ter&benc (Soubeiran); Camphilme 
(Deville). — First prepared by Oppermann.— According to Dumas and Blanohefc & 
Sell, it is the base of solid artificial camphor ; according to Soubeiran & Capitaine and 
Deville, it is contained therein in combination with hydrochloric acid, but without 
alteration. 

Formation and Preparation . 1 . Artificial camphor mixed with 
2—3 pts. of quicklime is distilled in tlie oil-bath; the distillate is again 
mixed with quicklime; the distillation is repeated five or six times in 
like manner (ten times, according to Oppermann, and Blancliet Sell, 
or till the distillate no longer yields chlorine to potassium) ; and the 
resulting oil, amounting to -Jtlis of the weight of the artificial camphor, 
is freed from adhering hydrochloric acid by rectification over antimoimle 
of potassium, which, however, is apt to eliminate hydrogen (Dumas) and 
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form colophene. (Deville.) — 2. Vapour of artificial camphor is passed 
through a tube heated in the oil-bath to 19G°— 195°, and filled with 
fragments of recently burnt lime; the same operation is repeated with 
the distillate as long as it retains hydrochloric acid ; and the product 
is dried oyer chloride of calcium. (Soubeiran & Capitainc.) 

Properties. Transparent, colourless, or slightly yellowish oil (Blanche t 
<& Sell) ; somewhat viscid (Oppermann). Sp. gr. 0*87 at 15° (Blanoliet & 
Sell), 0*86 (Soubeiran & Capitaine); boils at 14.5° (Blanchet & Sell), 
156° (Dumas), 155° (Soubeiran & Capitaine). According to Opper¬ 
mann, it solidifies below 12° to a transparent mass, which liquefies at the 
heat of the hand. (Oppermann.) — Vapour-density = 4*83. (Dumas.) 
It has no rotatory power. (Soubeiran & Capitaine, Deville.) Biot found 
that it had a lasvo-rotatory power seven times less than that of oil of turpentine; but. 
according to Soubeiran & Capitaine, the camphilene which he examined contained 
undecomposed artificial camphor. It has a mild aromatic taste and odour. It 
resembles oil of turpentine in all its properties, but has a different odour, 
not however arising from decomposition by heat, since the vapour of oil 
of turpentine retains its odour after passing through a tube heated to 
2 00°. (Soubeiran & Capitaine.) 

Oppermann. Dumas, 

20 C . 120 .... 88*24 88*48 .... 88*44 

16 H . 16 .... 11-76 11*52 .... 11-56 

C-°H lG . 136 .... 100*00 . 100*00 .... 100*00 .... 100*17 

Decompositions. Chlorine converts it, without evolution of hydro¬ 
chloric acid, into hydrochlorate of chlorocamphilene : 

C-°H 1G + 2 Cl = C 20 H 15 C1,HC1. 

which, when treated with alcoholic potash, yields chloride of potassium 
and chlorocamphilene. The latter, if again treated with chlorine gas, 
yields hydrochlorate of bichlorocamphilcne, which may again be decom¬ 
posed by alcoholic potash in the same manner as hydroehlorate of chloro¬ 
camphilene, yielding bichlorocamphilenc, in which a further number of 
hydrogen-atoms may in like manner be replaced by chlorine. (Laurent.) 
— Camphilene, treated with bromine, becomes solid, and is probably con¬ 
verted into bromocamphilene. (Deville.) With iodine , it comports itself 
like. oil of turpentine. (Blanchet & Sell.) By oil of vitriol and by 
heating with potassium in contact with the air, it is decomposed, with 
formation of a brown resin. (Oppermann.) 

Combinations. Camphilene is not dissolved or altered by fuming 
nitric acid (Oppermann); alcoholic nitric acid converts it into a crystal¬ 
line hydrate. (Gerhardt, Traits 3, 625.) It absorbs hydrochloric acid 
gas rapidly, especially when heated, forming a solid (Oppermann), and 
a somewhat liquid compound, both destitute of rotatory power. (Sou¬ 
beiran & Capitaine.) — Fuming hydrochloric acid, iu contact with 
camphilene, forms many solid and a few liquid compounds. With 
hydriodic acid , it forms a liquid compound. (Deville.) 

Camphilene dissolves in alcohol , ether, and bisulphide of carbon, not in 
acetic acid. (Oppermann.) 


Blanchet. 
& Sell, 
mean . 
88*61 
11*56 
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Appendix to CcmpMlene. 

Oolopliene. C*°IP. 

Deville. Ann. CMm. Phys. 75 , 66; J. pr. Chem. 22, 158; J. Pharm. 

2 6, 68 1; Ami. Pharm. 36, 102; abstr. Compt. rend. 12, 395. — 

N. Ann. CUiim. Phys. 27, 85. 

Formation. 1 . In the distillation of oil of turpentine with oil of 
vitriol or anhydrous phosphoric acid, also of crystallised or fused turpen¬ 
tine-camphor with anhydrous phosphoric acid, terebene being formed at 
the same time. — 2. Goes off, together with water, in the rapid distil¬ 
lation of colophony, charcoal being separated at the same time. 

Preparation. 1 . By collecting apart the viscid yellow oil, which, in 
the preparation of terebene from oil of turpentine with oil of vitriol 
(p. 273), passes over after the terebene has been distilled off and the heat 
is raised, and repeatedly rectifying it, at last over antimonide of potas¬ 
sium, whereby it is freed from an impurity resembling colophony, and 
from sulphur. — 2. Colophony is distilled over a brisk fire, and the 
yellowish distillate is purified like that obtained by the first process. 
Colophene thus prepared is contaminated with a body richer in carbon, 
which is produced by the action of the antimonide of potassium, and 
cannot be separated from the colophene by distillation. 

Properties. Oil, colourless by transmitted light, and exhibiting by 
reflected light a dark indigo-blue iridescence. Sp. gr. 0*940 at 9°, 
0*9394 at 25°. Boiling point between 310° and 315°. Vapour-density 
= 11*13 (probably only twice as great as that of oil of turpentine, 
therefore = 9*526). Refracting power = 1*517 (Becquerel & Cahours, 
Pogg. 51, 427), 1*5212. (Deville, Pogg. 51, 433.) Without rotatory 
pow r er. Smells like camphilene. 


Deville. 

a. b. 

40 G. 210 .... 88*24 88*43 .... 88*1 

32 H . 32 .... 11*76 11*59 .... 11*9 

C 4tl M :e . 272 .... 100*00 . 100*02 .... 100*0 

a. Prepared from oil of turpentine by oil of vitriol ; b. from turpentine-camphor 
by anhydrous phosphoric acid. 

Colophene absorbs chlorine gas, without evolution of hydrochloric 
acid, becoming hot, and changing to a resin like colophony, which 
separates in yellow spherules from its solution in absolute alcohol. If, 
when the absorption of chlorine has ceased, the product be heated to 
fusion in the stream of chlorine, a large quantity- of hydrochloric acid is 
evolved, and Deville’s chlorocolophene = C^CPH 24 is formed, which how¬ 
ever still contains a resin removable by alcohol, and when distilled, gives 
off hydrochloric acid, yields a distillate of colophene and hydrochloratc of 
colophene, and leaves charcoal. 
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Hydrochlorate of Colophene. Colophene absorbs hydrochloric acid 
gas, with rise of temperature, and acquires an indigo-colour. ^ Hydro- 
chlorate of colophene gives up nearly all its hydrochloric acid when 
treated with chalk, and when distilled with baryta, yields Doville’s 
colophilene = C 40 H 33 , which does not exhibit the diehroism of colophene, 
and has a refracting power for light = 1*5175. (Deville; Becquerel & 
Cakours, Pogg t 51, 433 and 427.) 


Colophene from Camphor, 

Claus. J. pr. Chem . 25, 206. 

Preparation. Camphor is distilled with an equal weight of iodine, 
whereupon liydriodic acid is evolved, camphine passes over at 180°, and 
charcoal, iodine, campho-creosote and colophene remain behind. On 
Increasing the heat, the two latter substances distil over as a bluish-green 
oil, which is deprived of its creosote odour by agitation with potash, but 
cannot be obtained quite pure, even by distillation over lime, and finally 
over potassium. 

Properties . Thick, yellowish oil, with violet iridescence, having a 
high boiling point, a mild taste, and an odour of violets. 

Perhaps identical with colophene from oil of turpentine or from 
colophony. 

Burns with a bright, very smoky flame. 

Combinations. It is not soluble in water or in weak alcohol , hut 
dissolves in strong alcohol , in ether , oil of turpentine, rock-oil, and camphine. 
When 2 drops of it are dissolved in 2 drachms of alcohol, the solution, 
after agitation with animal charcoah exhibits a fine dark blue colour by 
reflected light. 


8* Terebilene. 

Blakchet So Sell, Ann. Pharm. 6, 259. 

Subeiran & Capitaine. J. Pharm . 2, 61; Ann. Phcirm , 34, 313. 
Deville. Ann. Chim. Phys. 75, 74; J. Pharm. 26, 689, 


Pencyl (Blanchet & Sell); Terebilene (Soubeiran & Capitaine; Deville). This 
according to Blanchet & Sell, is one of the isomeric hydrocarbons which those 
chemists discovered in oil of turpentine. According to Soubeiran & Capitaine, it is a 
decomposition-product of peucylene, a body which they suppose to be formed from oil 
of turpentine under the influence of hydrochloric acid; according to Deville, it is a 
product of the decomposition of terebene (see page 245). 

PormctMon and Preparation . By distilling hydrochlorate of tereheno 
over quicklime (Soubeiran & Capitaine), and finally over potassium 
(Blanchet & Sell), or by heating hydriodate of ferebcno with hydrate of 
potash, and rectifying the resulting oil over antimonido of potassium, iu 
order to free it from iodine. (Deville.) 
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Properties . Colourless mobile oil (Blancliet & Soil), of sp. gr. O'86 
(Blancliefc & Sell, Soubeiran & Capitaine), 0*843 at 21°. (Deville.) 

Boiling point 13-1°. (Blancliet & Sell.) Vapour-density = 4*767 
(Soubeiran & Capitaine ; Deville), by calculation 4*7144 (p. 245). 
Refracting power = 1*479 (Becquerel & Cahours, Pogg . 51, 427) ; 1*4735. 
(Deville, Pogg. 51, 433.) Without rotatory power. Smells like tere- 
beno. (Soubeiran k Capitaine.) 

Deville. 

20 C . 120 .... 88-24 . 88-42 

16 H . 16 .... 11*76 . 11-60 

C' :o H 18 . 136 .... 100*00 . 100*02 

With hydrochloric acid, it forms a brown liquid compound. (Soubeiran 
& Capitaine.) 


B, Natural Oils, or others related to them . 

(Arranged for the most part in alphabetical order.) 


X. Oil of Bergamot. 

Vauqtjelin. (1817.) J . Pham . 3, 241. 

Ohme. Ann . Pharm. 31, 316. 

Soubeiran & Capitaine. J. Pharm. 26, 68; abstr. Ann , Pham. 34, 
321. — J\ Pharm . 26, 509; Ann , Pham . 35, 31*3. 

j Essence de Bergamot. 

Source. In peculiar cells in the rind of Citrus Bergamia , 

Preparation. The cellular tissue of the fresh rind is torn to pieces in 
a funnel having its inner surface like a rasp, or on a board covered 
with teeth, and the oil which exudes from the lacerated cells is collected. 

Properties . Yellowish, or pale greenish to dark yellow : after recti¬ 
fication with water, it becomes transparent, colourless, and mobile. 
(Ohme; Zeller, Studien iiber dthoische Oele , Landau, I860.)—Sp. gr. 
0*87—0*888 (Lewis. Zeller), 0*S56 (Ohme); after distillation with water, 
0 869. (Soubeiran & Capitaine.) The first portion obtained by distillation with 
water, has a sp. gr. = O’SoO, the last, 0*877. (Soubeiran & Capitaine.) Boiling 
point 183° (Ohme); of the first distillate obtained with water, 195°. 
(Soubeiran & Capitaine.) It solidifies at a few degrees below 0°. 
(Lewis.) Refracting power 1-468. (Deville, Compt. rend. 12, 865.) — 
Rotatory power of the oil rectified with water. 25° to the right (of the first 
distillate, 45° right; of the second, 38° right; of the third, 21° right; of the fourth, 0°; 
of the mixed distillate, 26° right). (Soubeiran & Capitaine.) Of the first distil¬ 
late, 49°*396 right; of the last, 6°575 left. (Biot, Compt. rend. 11, 371 _Has ail 

agreeable odour, less after distillation, and a bitter taste. (Ohme.) The 
oil is neutral. (Zeller.) Sour from admixed acetic acid; neutral after distilla¬ 
tion withwatcr. (Ohme.) The vapour of the acid-reacting oil has also a strong acid 
reaction. (Ohine.) 
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Ohme. Soubeiran & Capitaine. Wohler, 


a. b , Cm dm 

C. 81*36 .... 84.98 .... 84*92 .... 73.03 .... 85*7 

H. 11*32 .... 10*12 .... 11*44 .... 10*83 .... 11*7 

0. 7*32 .... 4*90 .... 3-64 .... 16*14 .... 2*6 


100*00 .... 100*00 .... 100*00 .... 100*00 .... 100*0 


a. First distillate: b. -first distillate from a; c. last distillate; d. first distillate 
of the bergamot-oil with water. 

Bergamot-oil is a hydrate of oil of lemon, 3C 20 H 16 -f 4HO (Ohme); a mixture of 
several oils (Soubeii*an & Capitaine; Wohler, Ann. P/iarm. 37, 137); it contains one 
or two oils of the formula C 20 H 16 , a hydrate of the same, and an oxygenated oil produced 
by the action of the air. (Soubeiran & Capitaine.) It deposits bergaptene (p. 345) 
by keeping. 


Decompositions. Bergamot-oil burns with a luminous flame. — 2. It 
dissolves iodine with effervescence and evolution of vapours, varying in 
colour from yellowish-red to violet, and is converted into a soft mass. 
(Zeller.) —3. Darning nitric acid colours it brown-yellow (Zeller) ; 
boiling nitric acid, bright green (Bonastre), and ultimately converts it 
into a brittle resin. (Zeller.)— 4. Oil cf vitriol turns it yellow without 
thickening it; afterwards, dark red to black, according to the quantity 
of the acid, and gives off sulphurous acid. (Braudes, Mag. Pham. 
32, 79.) — 5. With anhydrous phosphoric acid, it becomes coloured and 
heated, and when distilled therewith, yields a colourless oil which smells 
like oil of turpentine,—rotates polarised light 4° to the right (40° to the 
right before distillation), combines with hydrochloric acid, contains 
88*93 p. c. C and 11*52 H, and is isomeric with citrene. The phosphoric 
acid is at the same time partly converted into phosphobergamic acid. (Soubeiran 
& Capitaine.) — 6: Bergamot-oil absorbs hydrochloric acid gas with 
evolution of heat, acquiring a brown colour and emitting fumes in the 
air, and if subsequently distilled with water, yields hydrochlorate of 
bergamot-oil. (Ohme.) — 7. By distillation over hydrate of potash, it 
loses its agreeable odour. — 8. Mixed with aqueous acid chromate of 
potash and sulphuric acid, it turns brown. (Zeller.) — 9. With iodide of 
potassium, it turns brown, the salt at the same time acquiring a yellow 
colour. (Hiibschmann, N. Br . Arch. 46,250.)—10. With chlorate of 
potash, and a few drops of oil of vitriol, it burns with a smouldering very 
smoky flame, and leaves charcoal. (Vogel, Jun., Ann. Bharm. 74, 114.) 
11. Distilled with 24 pts. water and 8 pr,s. chloride of lime, it gives off 
carbonic acid with effervescence and yields chloroform.— 12. Distilled 
with hypobromite of lime, it yields bromoform. (Chautard, Compt. rend . 
34, 485.)— 13. With an equal quantity of concentrated aqueous solution 
of bibasic acetate of lead, it turns lemon-yellow, and yields a light-coloured 
precipitate. (Schindler, N. Br. Arch. 41, 140.) —14. Nitroprusside of 
copper colours it darker and forms a grey precipitate. (Ileppe, JST. Br. 
Arch. 89, 57.) 


Combinations. 1 . With Water. — Hydrated Oil of Bergamot — 
C^H^O 4 . — The crystals which separate after four or six weeks, when 
4 pts. oil of bergamot are set aside with 3 pts. alcohol of sp. gr. 0*84 and 
1 pt. of nitric acid, are identical with the turpentine-camphor (p. 265) 
produced by like treatment of oil of turpentine. (Deville, iV. Ann . 
Chiru. Bhys. 27/81; abstr. Ann. Bharm, 71, 348.) 
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Aqueous Oil of Bergamot — Oil of bergamot does not take up water, 
even when boiled with it for a considerable time. (Soubeiran & Capi- 
taine.) 

2. With Hydrochloric acid.—Hydrochlorate of Bergamot-oil .— 
Produced by passing hydrochloric acid gas into bergamot-oil, and distilling 
the saturated oil with water, and passes over as a colourless, neutral, 
optically inactive oil, which smells like hydrochlorate of terebene. Sp. gr, 
O'896. Boiling point 185°. 

Oiime. 

C . 78-91 

H . 10-87 

Ci . 8*34 

O . 1-88 

100-00 .... 100-00 

According to Ohme, it is 3C 20 H 16 ,HC1 HO according to Soubeiran & Capitaine, 
it is isomeric with hydrochlorate of citrene. 

The hydrochlorate when heated burns with a green-edged, smoky 
flame. — When repeatedly distilled over hydrate of <potash } or burnt 
marble , it is converted into an oil having an odour of cajeput and still 
containing chlorine. Passed in the state of vapour over red-hot lime, it 
yields naplithalin, benzene, and charcoal. The alcoholic solution, added 
to aqueous nitrate of silver, throws down chloride of silver. (Ohme.) 

Bergamot-oil dissolves in all proportions in absolute alcohol; in J pt. 
alcohol of sp. gr. 0*S5 (Zeller), in 2 pts. of sp. gr. 0 951 ; ond in 28 pts. 
of sp. gr. 0*966 ; it takes up 8 p. c. alcohol of sp. gr. 0*966. (Vauquelin.) 


Soubeiran Sc 
Capitaine. 

.. 63-00 

.. 9-19 

.. 27*81 


2. Carvene. 

Volkel. (1843.) Ann. Pharm. 35, 308. — Ann. Pharm. 85, 246; 
abstr. J. pr. Ohem. 60, 120. 

Schweizer. J.pr. Chem. 24, 267; Ann. Pharm. 40, 329; abstr. Report. 
SO, 172. 

Source . In oil of caraway, together with carvol. (Schweizer.) 

Preparation. 1 . The portion of oil of caraway, which passes over 
between 175° and 178°, is separated by repeated fractional distillation* 
(Volkel.) — Carvene cannot be separated from carvol by mere distillation of oil of 
caraway, either per se or with potash-ley. (Schweizer.) — 2. Oil of caraway is 
boiled with pulverised hydrate of potash, as long as it smells of caraway, 
then distilled with water, till all the oil has passed over, and rectified over 
hydrate of potash, till the potash is no longer coloured by it. (Schweizer.) 
— 3. Oil of caraway is boiled with fused glacial phosphoric acid in a 
flask, the liquid, which distils over, being constantly poured back, until 
the distillate no longer smells of oil of caraway; and to purify the 
distillate completely from undecomposed oil of caraway and from carva- 
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crol produced at the same time, it is rectified over hydrate of potash, till 
that substance is no longer coloured by it. Oil of caraway thus treated 
yields more than a third of its weight of carvene. (Schweizer.)— 4. Oil 
of caraway is boiled with iodine, and the distillate continually poured 
back, as long as liydriodic acid continues to escape, and the oil which 
passes over is rectified, the first portion of the distillate being collected 
apart. (Schweizer.) 

Properties . Transparent, colourless, mobile liquid. (Schweizer.) — 
Sp. gr. OS61 at 15°. (Y'dlkel.) — Boiling point 173°. — Vapour-density 
= 5*175 (by calculation, 4*7144, see page). — It has a faint, but agreeable 
taste and odour. 

Yolkel. Schweizer, 

20 C . 120 .... 88*23 . 88*08 .... S6*52 .... 87*03 

1G H . 16 .... 11*77 . 11*81 .... 11-57 .... 11-74 

OTP 3 . 136 .... 100*00 ........ 99*89 ..... 9S*29 .... 98*77 

According to Volk el, its formula is C 30 II 24 . 


Decompositions. 1. Carvene resinises when exposed in small quan¬ 
tities to the air . — 2. When set on fre } it burns with a bright-bordered 
smoky flame. — 3. With chlorine, it gives off hydrochloric acid, assumes 
a transient red-brown colour, and solidifies to impure cblorocarvene. — 
4. Nitric add converts it, witli violent evolution of nitrous acid, into a 
reddish-yellow, bitter, easily fusible resin, somewhat soluble in hot water, 
easily soluble in hot alcohol, in ether, in potash, and in acids, insoluble in 
cold alcohol. — 5. By oil of vitriol , it is immediately resinised, with rise 
of temperature and evolution of sulphurous acid. (Schweizer.) 

Combinations . — With Hydrochloric acid. Hydrochlorate of Carvene. 
C 20 H 16 ,2HC1. — Anhydrous carvene absorbs dry hydrochloric acid gas, at 
first with rise of temperature, acquiring a transient red colour, and after 
two days deposits solid crystalline masses. It is saturated completely 
with hydrochloric acid gas; tiie crystalline mass which separates is pressed 
between paper and dissolved in warm alcohol; and the crystals which 
separate as the solution cools, are again pressed. 

Snow-white, shining scales, which melt at 50*5°, solidify again at 
41*25°, and have a faint taste and odour. 


20 C . 

.... 120 .. 

... 57*4 ... 

Schweizer. 
. 57*72 

18 H . 

. 18 . 

... 8*6 ... 

. 8*50 

2 Cl . 

.... 71 .. 

... 34*0 ... 


C-°H 16 ,2HC1 .... 

. 209 . 

... 100*0 ... 

. 100*00 


It decomposes when heated per se . Heated with water, it is very 
quickly resolved into hydrochloric acid, and an oil which is probably 
carvene. Heated with potash , it yields carvene, chloride of calcium, and 
water. — It dissolves readily in water, with some difficulty in cold 
alcohol, easily in hot alcohol. (Schweizer.) 

Carvene dissolves slowly in water, easily in alcohol and ether- It does 
not dissolve chloride of calcium. (Schweizer.) 
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Appendix to Ccirvene . 

Chlorocarvene <?°H»C1*(?) 

Schweitzer. (1841.) J. pr. Chcm, 24, 2T0. 

Preparation. Carvene is completely saturated with dry chlorine ; 
the oil, which assumes for a while a i'ed-brown colour, and afterwards 
changes to a yellow greasy mass, is heated; and the viscid, yellow trans¬ 
parent mass which separates therefrom, is w r ashed with water, then with 
potash-solution, digested with alcohol, and dried over oil of vitriol or 
hj'-drate of potash. 

Properties. Yellowish, transparent, semifluid mass, which sinks in 
W’ater, has a peculiar, but not unpleasant odour, and a sweetish taste. 

Decompositions and Combinations. When heated , it gives off hydro¬ 
chloric acid and a viscid volatile oil, and leaves a carbonaceous residue. 
— It burns with difficulty when heated in a glass tube. Exposed to the 
air, it quickly becomes moist, -white and opaque. 


3. Indifferent Oil of Cloves. 

Ettling. (1834.) Ann. Pharm. 9, 68; Pogg. 31, 52G. 

Erdmann k Marciiand. J. pr. Chem . 23, 176. 

Bruning. Ann. Pharm. 104, 204; J. pr. Chem . 73, 156, 

C. G-. Williams. Chem. Getz. 1858, 170; Ann. Pharm. 107* 242; 
PT. Ann. Chim. Phys. 54, 433. 

Camphene of Oil of Cloves. 

Source. In oil of cloves. It is found chiefly in the first portions of 
liquid which pass over on distilling cloves with water, while the last 
portions consist almost wholly of eugenic acid. 

Separation from Oil of Cloves. The oil which passes over on distilling 
oil of cloves, mixed with excess of potash, is again shaken np with 
aqueous potash, washed, dehydrated with chloride of calcium and rectified. 
(Briining.) 

Properties. Colourless, strongly refracting oil. (Ettling.) Sp. gr. 
0'9l8 at 8° (Ettling) ; 0*9016 at 14°. (Williams.) Boils at 142°—143° 
(Ettling); at 251° (Williams) ; 255° (Bruning). — Smells like oil of 
turpentine, different from oil of cloves. (Briining.) It is more viscid 
than oil of turpentine. (Williams.) 

Ettling. ^”hand & Briin!n S- Wiliams. 

20 C. 120 .... 88-24 . S7-17 .... 88-16 .... 87-38 .... S7'7 

16 H . 16 .... 11-76 . 11-76 .... 11-77 .... 11-00 .... 11‘8 

C=°n 16 . 136 .... 100-00 . 98-03 .... 99-93 .... 99'28 .... 99-5 
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It is not altered by alkalis or by potassium. (Ettling.) 

It absorbs hydrochloric acid gas , but does not form with it a crystalline 
compound. (Ettling.) 

It is much less soluble in alcohol than oil of turpentine. (Williams.)' 


4. Oil of Copaiba. 


Bonastre. (1825.) J. Pharm. 11, 529; if. Tr. 12, 1, ISO. 

Ader. J. Pharm. 15, 95; Bv, Arch. 30, 311; if. Tr. 20, 1 , 1S4. 
Gerber. Bv. Arch. 30, 157. 

Bl anchet. Ann. Pharm. 7, 156. 

Soubeiran & Capitaine. J . Pharm. 26, 70; abstr. Ann. Pharm. 34, 
321. 


Capaiva-dl. Essence de Capaliu. 

Source and Extraction . — In balsam of copaiba, which exudes 
from incisions in various species of Copdifera. — 1. The balsam is 
distilled with water (Soubeiran & Capitaine); per se. (Blanchet).— 

2. A solution of 100 pts. balsam of copaiba in 100 pts. alcohol of sp. gr. 
0‘837 is shaken up with 37*5 pts., soda-ley of sp. gr. 1*33, and 150 pts. 
water, and the oil which rises to the surface after standing is collected. 
(Ader.) 

Properties. Transparent, colourless, mobile (yellowish-green according to 
Blanchet). Sp. gr. 0*9 (Schonberg, A. Gehl, 6, 494, Ader) ; 0'91 (Gerber; 
Williams, Ann. Pharm. 107, 242); 0-$7S at 22° (Blanchet); 0*881 — 
0*885. (Soubeiran & Capitaine.) — Boiling point: 245° (Blanchet, 
Williams) ; 245 — 260°. (Soubeiran & Capitaine.) — Solidifies at — 20°, 
partly in the crystalline state. (Gerber.) — Eotatory power, 34*1 8° left. 
(Soubeiran & Capitaine.) — Expansion from 0° to 100’ = 0*83132; from 
100° to 200° = 0*104034. (Aubergier, J. Pharm. 27, 27S.) — Has an 
aromatic odour, like that of the balsam (according to Ader, it has a less agree¬ 
able odour when prepared by (2) than when obtained by distillation.) Tastes sharp, 
and persistently bitter. (Ader, Gerber.) Heutral (Blanchet) ; slightly 
acid. (Gerber.) 

Blanchet. 

20 C. 120 .... 88*24 . 88*74 .... 88*55 

16 H. 16 .... 11*70 . 11*66 .... 11*75 

C-°H 1G . 136 .... 100*00 . 100*40 .... 100*30 

Decompositions. 1. By continued boiling, the oil becomes brown and 
viscid. — 2. Chlorine in sunshine makes it hot, colours it yellowish, blue, 
and then green, and separates white crystalline masses. (Blanchet.) — 

3. Iodine, slowly added to it,, unites without detonation (Blanchet), with 
reddish-yellow to brown-black colour; if the iodine be more quickly 
added, heating and frothing take place (Gerber); the product is a brown 
mass. (Stoltze, Berl. Jahrb. 27, 2, 200.) — 4. It explodes with fuming 
nitric acid in the cold (Blanchet), leaving a brown resin (Stoltze) inso¬ 
luble in the hot oil. (Gerber.) With nitric acid of sp. gr. 1*32, it 
resinises only when heated (Blanchet) ; according to Bonastrc, it assumes 
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a violet tint at tlie beginning of tbe action. Weaker nitric acid forms 
with the oil a small quantity of yellow resin precipitable by water. 
(Gerber.) — 5. Oil of vitriol makes it hot and turns it red-brown. 
(Stoltze.) —With a few drops of oil of vitriol, it becomes hot and blackens; 
but when dropped into a larger quantity of oil of vitriol, it forms a red- 
brown solution of sulphoterebic acid. (Gerhardt, Compt. rend. 17, 814.) 
— The brown viscid mixture gives off a sulphurous acid when heated. 
(Gerber.) 

6. With hydrochloric acid gas , it becomes hot and coloured (Blanchet); 
it becomes brown and viscid, and on cooling, slowly deposits solid bihy¬ 
drochlorate of copaiba-oil. (Soubeiran & Capitaine.) — 7. It oxidises 
potassium. (Gerber.) — Potassium immersed in the oil becomes coated 
in three months with a thick soapy mass. (Gall, SUL Am. p. 21, 63.) — 
8. When shaken up with aqueous potash or soda , it becomes heated, 
acquires a brown colour, and yields to "water a small quantity of resin, 
which does not pre-exist in the oil, but is produced from it by the action 
of the alkali. (Gerber.) — 9. Distilled with 24 pts. water and 8 pts. 
chloride of lime, it gives off carbonic acid and forms chloroform. — 
3 0. Distilled with hypobvomite of potash, it forms bromoform. (Chantard, 
Compt. rend. 84, 4S5.) 


Combinations. With Hydrochloric acid. — a. Bihydrochlorate of 
copaiba-oil, C 20 H 16 ,2HC1. Camphre de copahu; salzsaurcs copahu. (Soubeiran 
& Capitaine.) Chlorhydrate de copahu. (Gerhardt.) 

It is prepared by passing dry hydrochloric acid gas through de¬ 
hydrated oil of copaiba, separating the crystalline mass which is deposited 
therefrom on cooling from the brown oil, pressing it betweeu filtering 
paper, mixing its solution in ether with alcohol of sp. gr. G*S5, and 
washing the crystalline mass wdiich separates with alcohol. (Blanchet.) 
— The crystals which separate from the oil vrhen hydrochloric acid 
is passed through it are recrystallised from alcohol. (Soubeiran & 
Capitaine.) 

Hydrochlorate of copaiba-oil forms short, transparent, right rect¬ 
angular prisms (resembling chlorate of potash, according to Blanchet), 
•which melt at 77°. (Soubeiran & Capitaine.) — They are inodorous 
(Blanchet; Soubeiran & Capitaine), have a faint camphorous odour, and 
an aromatic bitter taste. (Gerber.) 


20 C 
18 H 
2 Cl 


120 .... 57*4 
18 .... 8*G 

71 .... 34-0 


Blanchet. 


Soubeiran & 
Capitaine. 
mean. 


57*95 .... 57*85 

8-73 .... 8*58 

33*04 .... 33*41 


C- () H 16 ,2HC1 . 209 .... 100*0 . 99*72 .... 99*84 


The hydrochlorate heated to 140—150° gives off a large quantity of 
hydrochloric acid gas. (Soubeiran & Capitaine.) When set on fire, it 
burns with a bright flame. (Gerber.) Nitric acid, heated with it, gives 
off nitrogen gas [? Gm.]. (Blanchet.) Oil of vitriol with aid of heat 
dissolves it, and deposits it again in the crystalline form on cooling j at a 
stronger heat, the solution gives off hydrochloric acid gas. (Blanchet.) 
Heated with sidphicle of lead , it yields an oil having an alliaceous odour. 
Its alcoholic solution is precipitated by nitrate of silver or mercurous 
nitrate. (Blanchet.) 
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It is insoluble in water and in cold alcohol, sparingly soluble in hot 
alcohol, 'easily soluble in ether. (Blanchet.) The alcoholic solution 
leaves when evaporated a thick oil, which smells like balsam of copaiba, 
and appears to hold in solution undecomposed bihydrochlorate of copaiba- 
oil. (Soubeiran & Capitaine.) 

b. llydrochlorate of Copahilene. (Soubeiran & Capitaine.) The liquid 
portion of the product obtained by treating copaiba-oil with hydrochloric 
acid. It always contains in solution bihydrochlorate of copaiba-oil, 
which cannot be separated from it. (Soubeiran & Capitaine.) 

It is a black, viscid oil, smelling like castoreum, and without action 
on polarised light. (Soubeiran & Capitaine.) 

When distilled, it gives off hydrochloric acid gas, and yields a colour¬ 
less oil which is a solution of bihydrochlorate of copaiba-oiL (Soubeiran 
& Capitaine.) It burns with a faint odour of hydrochloric acid. It gives 
up a portion of its hydrochloric acid when shaken up with water. 
(Gerber.) Soluble in alcohol and ether. (Gerber.) 

Oil of copaiba dissolves phosphorus when heated with it, and deposits 
part of it on cooling*; the solution shines in the dark. It dissolves 
sulphur with aid of heat, and deposits part of it in reddish crystals on 
cooling. (Gerber.) 

It dissolves glacial acetic acid , and hydrocyanic acid; mixes with 
alcoholic succinic acid and benzoic acid , which remain combined with the 
oil after the evaporation of the solution. It mixes with solutions of 
oxalic acid , but not with citric acid. It absorbs ammonia , becoming milk- 
white and viscid. (Gerber.) 

It dissolves in all proportions of bisulphide of carbon , (Gerber.) It 
dissolves in 2*5 pts. of absolute alcohol (m all proportions, according to Stoltze), 
in 30 pts. of alcohol of sp. gr. 0*85 at 25° (Blanchet), and in 8 pts. of the 
most highly rectified spirit. (Sellonberg.) It dissolves in all propor¬ 
tions of absolute ether (Stoltze), in less than pt. of common ether. 
(Blanchet.) 


5. Para-copaiba Oil. 

Soubeiran Capitaine (1840.) J. Pharm. 26, TO. 

Posselt. Ann. Pharm . 69, 67. 

Source and Extraction. Iu a variety of copaiba balsam from 
Brazil. It is distilled with water, and the oil is dehydrated with chlorido 
of calcium. (Posselt.) 

Properties. Transparent, colourless viscid oil, of sp. gr. 0 91 (0‘S9S 
according to Soubeiran & Capitaine), boiling at 250°. It smells like the 
balsam and has a sharp burning taste. (Posselt.) Rotatory power 
28*553°. (Soubeiran & Capitaine.) 





Posselt. 

20 C . 

... 120 . 

... 88-24 ... 

. 88*13 

16 H ..... 

.... 16 . 

... 19*76 ... 

. 11*7 7 

C 50 H''. 

... 130 . 

... 100 00 .... 

. 90-90 
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Decompositions. 1. Becomes yellowish when boiled , afterwards brown, 
thick, tenacious, and charred. (Posselt.) Chlorine converts the oil, with 
evolution of hydrochloric acid, into a yellow sticky mass. The oil dis¬ 
solves iodine without detonation. — 3. With fuming nitric acid , it 
detonates even in the cold ; but nitric acid of sp. gr. 1*32 resinises it only 
with aid of beat. Dilute nitric acid, heated with the oil, dissolves it 
completely after a few days, giving off nitrous acid, carbonic acid, and 
other volatile acids. From the solution of the oil in nitric acid, water 
throws down, after evaporation, a reddish-yellow acid resin, sparingly 
soluble in hot water, easily soluble in alcohol and ether, whilst a peculiar 
acid remains dissolved, which, when the solution is concentrated by 
evaporation, crystallises in slender, colourless, transparent, laminae, easily 
soluble in water, alcohol, ether, and rock-oil, inodorous, having a bitter 
taste, and a slight acid reaction. (Posselt.) — 4. The oil absorbs hydro¬ 
chloric acid gas with avidity, turning brown-red and fuming in the air, 
but not depositing any crystals on cooling. 

The oil dissolves in all proportions in ether , less easily in absolute 
alcohol , still less in common alcohol. 


6. Oil of Elemi. 

Stenhouse. (1839.) Phil. Mag. J. 18, 184; Ann. Pharm. 35, 304. 
Deville. Ann. Ghim. Pliys. 25, 80; Compt. rend. 12, 184; N. Ann. 
Chim. Phys. 27, 88; abstr. Ann. Pharm. 71, 352; Pharm. Centralbl. 
1849, 691. 

Essence d 3 elemi. 

Source and Extraction . In elemi-resin, the resin of Idea Icicariba, 
Dec., and Idea Jieptaphylla . (Aublet.) Elemi-resin is distilled with water, 
and the oil, which passes over readily and floats on water, is separated 
from the watery distillate, and dehydrated by agitation with chloride of 
calcium. The process yields 3—5 pts. oil from 100 pts. resin (Sten¬ 
house); good elemi-resin yields 13 p. c. (Deville.) 


Properties. Limpid and mobile. Boils at 166° (Stenhouse) ; at 174° 
under 0*755 met. pressure. Sp. gr. 0*852 at 24° (Stenhouse); 0*849 at 
11°. (Deville.) Refracting power 1*4719 at 14°. Rotatory power 
90*3° to the left. Vapour-density 4*84. (Deville.) [Calculation = 
4*7144 (p. 245).] Has a rather pleasant odour, like that of elemi-resin, 
and a sharp taste. (Deville, Stenhouse.) 

Stenhouse. Deville. 

20 C . 120 .... 88*24 . 87*S3 .... 88*05 

16 H. 16 .... 11*76 . 11*71 .... 11-90 

C 2( Wc . 136 .... 100*00 . 99-54 .... 99*95 

Decompositions. Oil of elemi when set on fire burns, with a bright 
fuliginous flame. — 2. With iodine, it becomes heated, gives off iodine- 
vapours, and solidifies to a thick red mass.—3. Nitric acid colours it 
brownish yellow in the cold, and, when heated, converts it into a resin, 
VOL. XIV. U 
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with explosion and evolution of nitric oxide. — 4. Oil of vitriol gives it 
a fine red colour in the cold, and chars it when heated. (Stenliouse.) — 
5, It absorbs hydrochloric acid gas, and is converted into solid and liquid 
hydrochlorate of elemi-oil. (Deville.) It is not altered by potassium -, 
but hydrate of potash , with aid of heat, converts it into a brown resin. 
(Stenliouse.) 

Combinations. — With Hydrochloric Acid . A. Solid Bihydro- 
chlorate of Elemi-oil, C 20 H 16 ,2HCL Dry hydrochloric acid gas is passed 
into oil of elemi, the stream of gas being kept up after complete satura¬ 
tion (100 pts. of the oil absorb 47*7 pts. of hydrochloric acid gas); the 
excess of hydrochloric acid is left to evaporate in the air, and the crystals 
which separate from the hitherto fluid mixture are collected. (Deville.) 

Colourless crystals, optically inactive. (Deville.) 

Deville. 

20 C. 120 .... 57*4 . 57*37 

18 H . 18 .... 8*6 8*70 

2 Cl . 71 . 34*0 33*93 

C-°H 16 ,2HC1 . 209 .... 100*0 . 100*00 

B. Liquid Bihydrochlorate of Elemi-oil. (Gerhardt.) — The oil 
which remains liquid after the separation of the solid hydrochlorate 
above described. (Deville.) 

Oil of elemi is insoluble in luater, sparingly soluble in weak alcohol , 
easily in alcoholic ether . (Stenhouse.) 


7. Gaultherylene. 

Cahotjrs, (1844.) N. Ann . Chim. Phys. 10, 358. 

Source. In oil of winter-green (Gaultheria prccimbens ), to the 
amount of T u, mixed with of methyl-salicylic acid (xii, 255). 

Prep>aration. Winter-green oil is distilled with concentrated aqueous 
potash ; the distillate, consisting of wood-spirit, water, and gaultherilcnc, 
is washed, first with water containing potash, then with pure water; 
and the undissolved oil is dehydrated with chloride of calcium and 
rectified over potassium. 

Properties . Colourless, mobile, lighter than water; boils at 160°. 
Vapour-density 4*92 [by calculation/4*7144 (p. 245)]. Has a rath or 
agreeable peppery odour. 

Cahours. 

20 C . 120 .... 88-23 . 87-85 

16 H . 16 .... 11-77 . 12-25 


C ai H 16 . 136 .... 100-00 


100-10 
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8. Oil of Gomart, 

Deville. (1849.) i\ T . Ann. Gldrn . Phys. 27, 90; abstr. Ann. Pharm. 
71, -354; Pharm. Oenfr. 1849, 692; J. pr. Glum. 48, 64. 

Bursera-oel 

Source and Extraction . In gomart resin, the thickened resinous juice 
of Bursera gummifera. (X.) It is obtained by distilling the resin with 
water. The produce is 4’7 p. c. of coloured oil, which is set aside with 
solid hydrate of potash, and then rectified over potassium. 

Properties. Colourless, transparent oil, smelling like turpentine. 
Vapour-density = 4-70. 

Deville. 

mean. 

20 C . 120 .... 88-24 88-10 

16 H . 16 .... 11-76 11*85 

C“ (1 H lfi . 136 .... 100*00 . 99-95 

Combinations. When strongly cooled and saturated with hydro¬ 
chloric acid gas, it yields silky needles, like those of bibydrochlorate of 
lemon-oil, and exhibiting a dazzling whiteness, after pressure between 
bibulous paper. 





Deville. 

20 C . 

. 120 .. 

.. 57*4 .... 

. 57*4 

18 II . 

. 18 .. 

.. 8-6 ... 

. 8*8 

2 01 . 

. 71 .. 

.. 34-0 .... 

. 33-8 


C 20 H 16 ,2HC1 . 209 .... 100-0 . 100'0 


9. Oil of Hops. 

Payen & Ciieyallier. (1822.) J . Pharm . 8, 214 and 533. 

E. Wagner. J. pr. Glum. 58, 351; Dingl. pol. J. 128, 217; abstr. 
Cliem . Genirbl. 1853, 249. 

Personne. Govipt. rend . 38, 309; A r . J . Pharm. 26, 241 and 329; 
27, 22; Instil. 1854, 65; Glum. Centrbl. 1854, 228. 

Hopfeudl, Essence de houblon. 

Source and Extraction. In hops, the female cones of Humulus 
Lupidus ( L .), and in lupulin, the dust contained therein. It is extracted 
by distilling lupulin (Payen & Chevallier), or fresh hop-cones (Wagner) 
with water. The product is 2 p. c. of oil (Payen & Chevallier), 0*8 p. e. 
(Wagner), together with valerianic acid, which remains dissolved in the 
water. (Personne.) 

Properties. Transparent and colourless (Personne); greenish-yellow 
(yellow from old hops) (Payen & Chevallier); pale greenish-yellow (the dis¬ 
tillate between 125° and 225° is colourless, from 225° to 235° yellowish) (Payen & 
Chevallier). Sp. gr, 0-91 (Payen & Chevallier); 0'908 at 16®. 
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(Wagner.) Boiling point between 125° and 235° (Wagner); from 140° 
to above 300°. (Personne.) It volatilises partially below 100°; jr of 
the oil boils at 175°; \ between 175° and 2*25°; -J- between 225° and 
135°; and -£• remains behind. (Wagner.) It does not solidify at 17°. 
(Personne.) Rotation to the right. — Smells of hops, pungent and 
intoxicating (Payen & Chevallier) ; strong but not intoxicating (die portion 
which distils between 175° and 225°, has a faint odour of rosemary). (Wagner.) 
Tastes sharp (Payen & Chevallier); burning, slightly hitter, like thyme 
and origanum. (Wagner.) Neutral (Personne); when left for some 
time on litmus-paper in contact with the air, it reddens the litmus. 
(Wagner.) 


20 C .... 
16 H ... 

. 120 . 

. 16 . 

... 88-23 .. 

... 11*77 

Wagner. 
a . 

. 88*9 

. 11-9 

20 C . 

18 H . 

2 O . 

. 120 .. 

. 18 .. 

. 16 .. 

.. 77*92 .. 

.. 11-69 .. 

.. 10-39 .. 

Wagner. 

b. 

. 78*19 

. 12-00 

. 981 

C 20 H 16 ..., 

. 136 . 

... 100-00 .. 

. 100-S 

C 20 H 16 O 2 ... 

. 154 .. 

.. 100-00 .. 

. 100-00 


a . Distilled with alcoholic potash: resembles the oil which boils between 125° and 
175°. — i. Oil boiling at 210°. It corresponds to the formula C 20 H ls O 2 , and is a mix¬ 
ture of the hydrocarbon C‘ J0 H 8 and oil of valerian (Personne); consists of a hydrocarbon 
C 20 H 16 and an oxygenated oil C 2 °H 1S 0 2 , isomeric with Bornean camphor, oil of cajeput, 
oil of bergamot, and campholic aldehyde. It contains sulphur (Payen & Chevalier; 
Will, Ann. Pharm. 52, 2), it is free from sulphur. (Wagner.) 

Decompositions. 1. The oil gradually resinises when exposed to the 
air (Payen & Chevallier), turns acid (Personne.) Dries up to a sticky 
mass. (Wagner.) — 2. Bromine and iodine turn it brown in the cold, 
and immediately resinise it, with violent action, when heated. (Wagner.) 
— 3. With nitric acid it forms a yellow resin and valerianic acid. 
(Personne.) 

4. With oil of vitriol it turns red, and forms a conjugated sulphuric 
acid. (Personne.) — 5. The oil a absorbs dry hydrochloric acid gas , and 
turns brown, but does not solidify on cooling. — 6. With melting 
potassium , it thickens, turns brown, and gives off gas. (Wagner.) — 
7. When dropt into melting p>otash , it forms a volatile hydrocarbon, 
C 10 H 8 , having an odour of thyme, together with carbonate and valerate 
of potash (Personne). Heated with alcoholic potash , it turns brown, and 
gives off the volatile oil a, which smells like rosemary, leaving carbonate 
and apparently also caprylate and pelargonate of potash. — 8. Distilled 
with melting chloride of zinc, it yields a colourless oil, apparently identical 
with a. 

Combinations. It dissolves in 10,000 pts. of water, imparting its 
odonr and taste, which however are easily removed by charcoal (Payen 
& Chevallier), in more than 600 pts. of water. (Wagner.) 


10. Oil of Juniper-berries. 

Trohmsdorff. (1822.) Taschenb. 1822, 46. 

Blanchet. Ann . Pharm. 7, 165. 

Dumas. Instit. 97; Jpr. Chem 4, 344; Ann . Pharm , 15, 158. 
Aschoff. N. Br, Arch . 40, 272. 
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Soubeiran & Capitaine. J. Pharm. 26, 78; abstr. Ann . Pharm . 34, 
325. 

Zeller. mf/ier. Oefe Landau , 1850. 

Steer.' Jkad. Per, 1856; UAem. Centr. 1856, 60. 

Wachholderbeerol , Wachholderbeeressenz, Essence de genievre , Oleum baccarum 
juniperi. 


Source and Extraction. In juniper-berries the fleshy scales of the 
female cones of Juniperus communis ( L .). — The ripe but still green 
berries are bruised and distilled with water (Aschoff), with water and 
common salt (Blanche!), after previous exhaustion with cold water. 
(Steer.) The oil thus obtained is rectified with water (Soubeiran & 
Capitaine), or with quicklime, after washing with salt water and dehy¬ 
drated by agitation with chloride of calcium. (Blanchet.)— By rectifi¬ 
cation it yields f colourless oil, \ of oil which passes over coloured, and a 
small quantity of residual oil. (Soubeiran & Capitaine.) 

Unripe juniper-berries yield by distillation a more volatile and a less 
volatile oil; the ripe berries only the latter. (Blanchet.) — The yield of 
oil is only 0-77 p. c. (Tremlich, Repert . 24, 434), 0*65 p. c. Martius, 
Pepert. 39, 24) ; from the ripe berries of first year’s plants, 0*39 p. c. ; 
from green ripe berries, by distillation with water and common salt, 1*56 
p. c. (Blanchet) ; from ripe berries with water, 0*32 p. c. ; from fresh 
berries, 0*46 p. c.; from unripe berries, 0*35 p. c. (v. Hees, Pharm. Centr. 
1847, 380) ; from berries mixed with a small quantity of water, coarsely 
bruised and exhausted with cold water, 0*75 p. c. (Steer.) 

Properties. Mobile oil. (Blanchet.) Transparent, and colourless to 
slightly straw-coloured (Blanchet, Martius); greenish to brownish-yellow. 
(Zeller.) Boiling point of the most volatile oil from the unripe berries, 
155° ; of the less volatile oil and of that from the ripe berries, 205° 
(Blanchet); of the first distillate, 155°—163°; of the last, 155°—182°. 
(Soubeiran & Capitaine.) — Sp. gr. 0*862—0*870 (van Hees, Pharm. 
Centr. 1847, 380); 0*847—0*881 (Soubeiran k Capitaine) ; 0*853— 
0*870 (Zeller) ; 0*853 (Trommsdorff) ; of the most volatile oil, 0*839 at 25° (Zeller, 
Blanchet); 0*855 (Soubeiran & Capitaine); at 100° = 0*804 (Aubergier, J. Pharm. 
27, 278); of the less volatile oil, 0*8784 at 25° (Blanchet); 0*881 (Soubeiran & 
Capitaine); of the fresh oil, 0*926; of older oil, 0*912. (Martins.) —Refracting 
power, 1*475 (Becquerel & Cahours, Compt. rend. II, 867); 1*474 
(Deville, Compt. rend. 11, 867); 1*474 (Deville, Compt. rend. 11, 86*5). 
— Rotatory power, 3*521° to the left. (Soubeiran & Capitaine,) — 
Vapour-density = 4*844 (Soubeiran & Capitaine), by calculation, 4*714 
(comp. p. 245). — It has a strong odour of juniper, the volatile oil of the 
unripe berries smells also like fir-ncedles (Martius, Blanchet) ; has an 
aromatic odour and an aromatic resinous taste. (Trommsdorff.) Neutral. 
(Aschoff, Zeller.) 

Blanchet. Dumas. 

a. b. 

20 C . 120 .... 88*23 88*41 .... 87.72 .... 87*7 

16 H . 16 .... 11*77 11*52 .... 11*59 .... 11*7 

C-°H 16 . 136 .... 100*00 99*93 .... 99*31 .... 99*4 

a. The more volatile from the unripe berries, b. Oil from the ripe berries. It is 
a mixture of the two non-separable oils, which are perhaps formed from the original 
oil during the distillation. (Soubeiran & Capitaine.) 
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Decompositions. 1. Tlie oil on cooling deposits jumper-camphor. 
(Bizio, Brvgn. Giorn , 10 , 300 .) — 2. It oxidises in the air (Blanchet), 
and after a while, forms juniper-camphor (Zaubzer, lie perl. 22, 415 ; 
Buchner, Report. 22, 425); in contact with water, also a small quantity of 
formic acid, and then reddens litmus. (Aschoff.) The oil is partly converted 
into formic acid during the drying of the berries ; for the water which distils over with 
the oil colours litmus, and reduces mercury and silver salts. (Aschoff) — It absorbs 
insolated oxygen gas , thereby acquiring oxidising properties and turning 
sour. (Sclionbein, J. pr. chem. 52, 187.) — 3. Heated with uniter to 40°, 
it deposits hydrated oil of juniper. (Blanchet.) — 4, It explodes 
violently with iodine (Guyot, J. Ghim. mad. 12, 487 ; Tiiehon), slightly 
with a small quantity of iodine (Schiitze, B)\ Arch. 23, 200); it becomes 
very hot and detonates slightly, giving off violet vapours, and leaving a 
mobile, brownish green residue having a balsamic odour like that of the 
oil. (YVinckler, Report , 32, 271 ; F1 ascii off, Br. Arch . 33,225.) — The 
fresh oil of unripe juniper-berries explodes very violently with iodine 
(Blanclict), giving off grey vapours, and becoming greenish-brown and 
viscid (Zeller); older oil from the unripe berries explodes less violently 
with iodine (Winckler) ; becomes yellowish-brown and viscid, and 
deposits a less coloured liquid (Zeller); the oil of ripe juniper-berries 
does not explode with iodine. — 5. On gradually adding bromine to the 
oil mixed with of its volume of water, the liquid becomes heated, and 
the colour of the bromine disappears, if 229 pts. of bromine are added to 
100 pts. of the rectified oil, or 2*20 pts. bromine to 100 pts. of the crude 
oil,—that is to say, about 4 At. bromine. (Gr. Williams, Chem. Gaz. 
263, 365 ; J. pr. Chem. 61, 20.)— 100 pts. of the oil take up 250 pts. of 
bromine. (Knop, Chem. Centmlbl. 1854, 498.)— 6. With fuming nitric 
acid , it forms, with strong crackling, a viscid, yellow resin (Hasse) ; when 
heated with nitric acid , it assumes a yellowish colour, and gives off gas. 
(Zeller.)—7. With oil of vitriol , it thickens, becomes brownish-red, 
balsamic, and resinous (Zeller), and gives off' sulphurous acid. (Hasse.) 

— 8. With acid chromate of potash and sulphuric acid, it assumes a 
reddish, and then a yellowish-brown colour, which is not destroyed by 
heating. (Zeller.) — 9. With hydrochloric acid gas, it assumes a darker 
colour, and forms hydrochlorate of juniper-oil. (Soubeiran k> Capitaine.) 

— 10. Mixed with aqueous hydrate of potash , it gradually deposits 
hydrated oil of juniper. (Blanchet.) — 11. Distilled with 24 pts, water, 
and S pts. chloride of lime, it gives off' carbonic acid with effbrvcscenco, 
and forms chloroform. — 12. Distilled with hypobmnite of lime, it yields 
bromoform. (Chautard, Compt. rend. 34, 485.) 

Comb motions. 1. Hydrated Oil of Juniper. (Blanchet.) — Formed 
from oil of juniper by prolonged contact with water at 40 w , and is 
gradually deposited in slender needles from a mixture of hydrate of potash 
and the juniper-water obtained by distilling the berries with common 
salt. It exhibits the properties of hydrated oil of turpentine (p. 256). 

2. Hydrochlorate of Juniper-oil , or Hydrochloraie of Jwiiperilene. 
(Soubeiran & Capitaine.) — Oil of juniper is saturated with dry hydrochloric 
acid gas ; the mixture, which becomes coloured, but does not solidify, 
even at —20°, is saturated with chalk, then mixed with chloride of 
calcium, and filtered through a mixture of animal charcoal and 
chalk, 

Colourless oil, of sp. gr. 1*029 and Isovo-rotatory power = 2*866. 
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30 C . 

.... 180 . 

... 04-99 

Soubeiran & Capitaine. 
. 65*31 

26 H. 

.... 26 . 

... 9-38 

. 9-03 

2 Cl . 

.... 71 . 

... 25-63 

. 25-66 

C a, H lll ,HCl+C ll ’H s .HCl . 

.... 277 . 

... 100-00 

. 100-00 


Oil of juniper forms with ^ pt. absolute alcohol a clear solution and 
with I— 10 pts. a turbid solution (Zeller); the more volatile oil of the 
unripe berries dissolves clearly in 1 pt., with turbidity in a larger 
quantity of absolute alcohol ; the oil of the ripe berries in 8 pts. 
(Blanchet.) It dissolves sparingly in alcohol of sp. gr. 0'85 (Blanchet) ; 
with turbidity in 10 to 12 pts. (Zeller.) 

In absolute ether it dissolves in all proportions. (Blanchet.) 


Appendix to Oil of Juniper-berries. 

Juniper-camphor. 

Zaubzer. (1825.) Report. 22, 415. 

Buckner. Report. 22, 425. 

Obtained from oil of juniper-berries, which had been kept for 0 years 
in a half-filled loosely stoppered bottle; purified by washing with 
alcohol. 

Colourless, transparent, rhomboidal tables grouped in tufts, heavier 
than water, molting when heated, and volatilising without decomposition, 
solidifying in the crystalline form on cooling. Nearly destitute of taste 
and odour. Neutral. (Zaubzer, Buchner.) 

Burns like a volatile oil. (Zaubzer.) When distilled with phos¬ 
phoric acid, it behaves like turpentine-camphor. (Buchner.) 

With 200 pts. of cold water, it forms an incomplete solution, which 
becomes clear when heated, and remains clear on cooling. It is but 
slightly soluble in aqueous ammonia. Dissolves in acetic acid more 
readily than in water. (Buchner.) — From a hot solution in alcohol of 
sp. gr. O’830, it separates on cooling in feathery crystals ; dissolves more 
readily in ether* (Zaubzer.) 


11. Laurel-oil of Guiana. 

Hancock. (1824.) Quart. J. of Sc. 75, 47; N. Tr. 11, 171; Br. Arch. 
13, 291; J. Pharm. 10, 547.*-— N. Edinb. J. of Sc. 3, 48; Br. Arch. 
36, 333. 

Brandes. iV. Br. Arch. 21, 169. 

Stenhqxjse. Phil. Mag. J . 20, 273; J. pr . Ohem. 27, 251; Mem. Ckem. 
Soc. 1, 43; Phil. Mag. J 25, 200; Ami. Pharm. 50, 155; Mem. 
Ghent. Soc. 2, 121. 

'Natural Oil of Laurel (Hancock) ; Ocotea-ol (Lowig, Organ. Verb. 2, 1027.) 

Source. In the stem of a tree growing in Spanish Guiana, and 
belonging to the lauraceous order (Hancock), and to the species Ocotea, 
(Ohristison), or Finns, (Stcnliouse.) 
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Extraction , By making incisions in the stem of the tree near the 
root, whereby the receptacles of oil saturated under the bark are opened, 
and collecting the oil which runs out. 

Purification. By distilling the crude oil with water, dehydrating 
with chloride of calcium, and rectifying in the oil-bath. (Stenhouse.) 

Pi'opevties . Transparent, colourless oil, yellowish in the crude state, 
of sp. gr. 0*864 at 13’3 3 . — Begins to boil at 149*5°, the boiling point 
gradually rising to 162‘8°. (Stenhouse.) Smells like oil of turpentine 
and oil of lemon (Stenhouse); like oil of cajeput, and has a warm pungent 
taste. (Hancock.) The crude oil contains in solution a small quantity of resin and 
some formic acid, which reduces silver-solutions at the boiling heat. (Stenhouse.) 

Brandes. Stenhouse. 

a. b. c. 

20 C . 120 .... 88-24 77*15 .... 88*51 .... 88*29 

16 H . 16 .... 11*76 9*97 .... 11*57 .... 11*57 

C~°H 16 . 136 .... 100*00 87*12 .... 100*08 .... 99*86 

a. Crude oil 5 b. rectified oil which passed over at 149*5°; c. at 162*8°. It con- 
consists of two oils isomeric with oil of turpentine. 

Decompositions. 1 . Laurel-oil thickens and absorbs oxygen when 
exposed to the air. (Brandes.) — 2 . It burns with thick smoke when 
set on fire. (Hancock.)—Iodine added in small quantities imparts to 
the oil a transient red colour, producing also a hissing noise, evolution of 
heat, and a bituminous odour, but without appearance of fire ; larger 
quantities of iodine convert the oil into a black tarry mass. (Hancock.) 
— 4. Oil of vitriol colours it brown for a while, but does not mix with it. 
(Hancock.) 

Combinations . — With Water. — Laurel-impentine-camphor C 20 H 20 O' 4 . 
8 pts. of laurel-oil are mixed with 2 pts. of nitric acid of sp. gr. 
1*25—1*3, and 1 pt. of alcohol of 80 p. c., the mixture being frequently 
agitated at first, then left to stand quietly for some months ; and the 
deep yellow crystalline mass which separates is collected and purified by 
repeated crystallisation from alcohol, like turpentine-camphor (p. 259). 
(Stenhouse.) 

Properties. White, rhombic, inodorous and tasteless prisms, which 
melt at 125°, and sublime at 130°. 

Stenhouse. 

20 € .. 120 .... 70*19 70*15 

20 H. 20 .... 11*44 11*65 

4 O . 32 .... 18*37 18*20 

C 20 H 16 , 4HO. 172 .... 100*00 . 100*00 

Isomeric or identical with turpentine-camphor. (Stenhouse.) 

Decompositions. 1. Laurel-turpeutine-camphor yields by distillation 
with anhydrous phosphoric acid ', a colourless oil which floats on water, 
and has the taste and odour of Guiana laurel-oil.— 2 . Gently heated 
with oil of vitriol, it forms a red solution, which at a stronger heat gives 
off acid vapours and forms a tough resin precipitable by water. (Stea¬ 
house.) 
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Guiana laurel-oil is insoluble in water, soluble in alcohol and ether . 
A mixture of 1 pt. oil and 2 pts. alcohol floats on ether, although 
both the oil and the alcohol are heavier than ether. — When the oil is 
gradually mixed with rectified spirit of wine, the spirit floats for a long 
time on the oil in spherical drops. 

Guiana laurel-oil dissolves camphor, caoutchouc, pitch, resin and 
oils, both fat and volatile. (Hancock.) 


12. Oil of Lemon. 

Saussure. (1822.) Ann. Chim. Phys. 13, 262; Pogg. 25, 370; Ann. 
Pharm. 3, 157. 

Boissenot. J. Pharm. 15, 325; Ann. Ckim. Phys. 41, 434; N. Tr. 20, 
2,214. 

Dumas. Pogg. 26, 530; Ann. Pharm. 6, 255; Ann. Chim. Phys. 52, 
405; Pogg. 29, 129; Ann. Pharm. 9, 61. 

Blanchet & Sell. Ann. Pharm. 6, 280. 

Laurent. Ann. Chim. Phys. 66, 212. 

Soubeiran & Capitaine. J. Pharm. 26, 1; JSf. Br . Arch. 22, 171; 
abstr. Ann. Pharm. 34, 317. 

Deville. Ann. Chim. Phys. 70, 81. — JSf. Ann. Chim. Phys. 25, 80.— 
N. Ann. Chim. Phys. 27, 86; Ann. Pharm. 71, 349. 

Gerhardt. Compt. rend. 17, 314; JSf. Ann. Ckim. Phys. 14, 113. 
Berthelot. JSf. Ann. Chim. Phys. 37, 223; 38, 44; 39, 5; 40, 36; 
Ann. Pharm. 88, 346. 

Zeller. Stud, uber either. Oele. Landau , 1850. 

Essence de Citron ; Citronen-oel. 

Source and Poctraction. — In tbe rind of the lemon (Citrus limonum). 
The fresh rind is tom to pieces and pressed; the oil which runs out is 
filtered (Saussure) ; or the expressed oil is distilled ; or the fresh rind is 
distilled with water. (Berthelot.) 

Properties. Transparent and colourless, or yellowish (Saussure); pale 
yellow or greenish yellow to dark yellow (Zeller); after rectification with 
water, it is colourless at first, but afterwards turns yellowish (Blanchet & Sell); 
mobile. (Saussure.) — Sp. gr. 0*8517 at 22° (Saussure) ; 0*8514 at 18° 
(Guibourt); 0*856 at 25° (Chardin); 0*790 at 100° (Aubergier, J. Pharm. 
27, 278) ; 0 852 at 14*6 (Brix, Pogg. 55, 381) ; 0*838 at 0° (Frankenheim, 
Pogg. 72, 422) ; 0*84-0*86. (Zeller.) — Rectified : 0*847 at 22° (Saus¬ 
sure), 0*856 at 18° (Chardin); 0*848 (Soubeiran & Capitaine) ; distilled 
at 55° in vacuo : 0*8514 at 14° ; distilled at about 80° in vacuo, 0*8506 
at 65° (Berthelot) ; distilled with water : first distillate, 0*877 ; last, 
0*853. (Soubeiran & Capitaine.) 

Boiling point 160°—170° (Soubeiran & Capitaine); 146° (Aubergier) ; 
176*1°. (Brix.) Distilled with water: first distillate, 167°; last, 173°. 
(Blanchet & Sell.) Expansion from 0° to 100° = 0*09821 ; from 0° to 
135° = 0*138068. (Frankenheim, Pogg. 72, 422.) — Vapour-density 
= 4*73 (Soubeiran & Capitaine), by calculation 4*71 (comp. p. 245). — 
Specific beat (water = 1) = 0*45. Latent beat of vapour (vapour of water 
at 100° = 432) = 63*85. (Brix.) — Kefracting power (water = 1*333) = 
1*475 (Becquerel & A, Cahours, Compt . rend. 11, 867 ; Pogg . 51, 427) S 
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1*472, of old oil of lemon, 1*4S08. (Deville, Compt. rencl. 11, 865 ; 
Pogg . 51, 433.) — Rotatory power, 80*484° to tlie right (Biot, Ann. 
Chim . Phys. 69, 22) ; 79*494° to tlie right (Soubeiran & Capitaine) ; 
72*5 to tlie right. (Berthelot.) — Of the oil rectified with water : first 
distillate 15*34 right (Soubeiran & Capitaine) ,* distilled at 55° in vacuo, 
56*4° right. (Berthelot.) — Has an agreeable odour. Neutral. (Zeller.) 





Saussure. 

Dumas. 

Hermann. 




a. 

b. 

c. 

20 C . 

... 120 .... 

88*23 . 

. 86*899 

. SS*45 ... 

. 88-5 

16 H . 

... 16 .... 

11*77 . 

. 12*326 

. 11*46 ... 

. 11*5 

C 20 H 16 . 

... 136 .... 

100*00 ....... 

. 99*225 

. 99*91 ... 

. 100 0 



Blanchet 
& Sell. 

Berthelot. 




d. 

e. 

/• 



20 C.... 

. 86*72 

. 88-1 

. 85*3 



16 H.... 

. 11*57 

. 11*4 

. 11*4 



C-°H 16 

. 98*29 

. 99*5 

. 96*7 



a, contained 0*775 p. c. nitrogen. (Saussure.) e, distilled in vacuo (at to) 55°; 
f 3 up to 80°. (Berthelot.) 

From its behaviour towards hydrochloric acid, oil of lemon must be regarded as a 
mixture of eitronyl and citryl, two compounds isomeric with each other and with oil of 
turpentine. (Blanchet & Sell.) It is resolved, under the inthience of hydrochloric 
acid, into two isomeric compounds, citrene and citrilene, which did not previously exist 
in it. (Soubeiran & Capitaine.) It is for the most part isomeric with oil of turpentine, 
hut always contains in addition a small quantity of an oxygenated oil. (Gerhardt, 
Berthelot.) 

Decompositions . 1. Lemon-oil absorbs oxygen gas, gradually assuming 

a brownish yellow colour, whilst carbonic acid, nitrogen, and hydrogen 
go off, together with the excess of oxygen. It absorbs in a week 0*8 v*ols., 
in the two following months, as a daily average, 1 *07 ; after four weeks, 
at 23°, daily 1*7 ; within a year, 141*7 ; in the following thirty months, 
scarcely 2 vols. oxygen, and yields 16*6 vols. carbonic acid, 0*66 nitrogen, 
and 0*2,9 hydrogen. (Saussure.) In contact with insoiated oxygen 
(Schonbein, /. pr. Chem. 52, 1S7), by very long contact with the air 
(Williams, Chem. Gaz. 261, 331 ; J. pr. Chem. 60, 254), it acquires a 
pungent odour and oxidising properties. — Lemon-oil turns acid when 
exposed to the air either by itself or in contact with water ; the rectified 
oil, however, does not (Aschlioff, AT. Br. Arch. 40, 273) ; it forms acetic 
acid and lemon-camplior, acquires a different odour, and yields by dis¬ 
tillation, acid water and an oil, while resin remains behind. (Boissenot.) 
— 2. The oil may be heated to 300° for several hours without alteration, 
but at 360°, it begins to give off hydrogen and carbonic oxide. Its 
rotatory power begins to diminish when it is heated to 360°; after being 
heated for 34 hours to 200—240°, it exhibits a dextro-rotatory power of 
72*70°; after heating to 300° for an hour, it rotates 73° to the right ; to 
360° for an hour, 65*6° to the right. The permanence of the rotatory 
power of oil of lemon when it is heated to 300°, distinguishes it from 
oil of turpentine; hence the presence of oil of turpentine in oil of lemon 
may be detected by the alteration of the rotatory power by a temperature 
of 300°. (Berthelot.) Lemon-oil, passed in the state of vapour through 
a heated porcelain tube, yields a non-inflammable gas, tar, and charcoal. 
(Sanssnre.) — 3. Cotton, saturated with oil of lemon, chars on the surface 
in dry chlorine gas, but does not take fire. (Bottger, J. pr. Chem. 73, 
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498.) In contact with 20 vols. water, it decolorises bromine gradually 
added to it, and forms bydrobromic acid. The rectified oil absorbs 
227'S, the crude oil, 242*S—253*3 p. c. bromine. (Williams, Chem. Gaz. 
263, 365 ; J. pr. Chem. 61, IS.) — 5. With iodine, it becomes heated, and 
gives oft’ hydriodic acid, together with violet and yellow vapours. 
(Guyot, JPhys. 5, 230 ; Walcker, Pogg . 6, 126) ; becomes reddish, 
yellow-green, and viscid. (Zeller.) — 6. With fuming nitric acid , it 
froths strongly, and forms a brownish-yellow resin (Hasse, Grell . Ann . 
1785, 1, 422); with ordinary nitric acid, it assumes a slight brownish 
colour, and gives oft* gas when heated (Zeller); with alcoholic nitric acid, 
it forms hydrated oil of lemon. (Deville.) With oil of vitriol, it turns 
yellowish brown (Zeller), and is converted, like oil of turpentine, into 
terebene and colophene (pp. 257, 279) (Deville) ; dropt into a large 
quantity of oil of vitriol, it forms a red-brown solution of sulplioterebie 
acid. (Gerhardt, Compt . rend. 17, 314.) — 8. When distilled with 
anhydrous phosphoric acid , it yields terebene and colophene. (Deville.) 
With hydrochloric acid gas, it turns brown, (Thenard, Mem. de la Soc. 
d'Arcueil, 2, 32), yellow if heated, expanding by 16*6, p. c. and increasing in weight by 
41 p. c. (Saussure), and solidifies to crystalline hydrochlorate of lemon-oil 
(Thenard), completely (Dumas), partially (Blanchet & Sell ; Soubeiran 
& Capitaine.) Lemon-oil, distilled in vacuo at 55°, solidifies partially 
when saturated with hydrochloric acid gas; that which distils at 80°, 
solidifies completely, (Bexthelot.) — 10. Lemon-oil remains unaltered 
when heated to 100° for three hours with anhydrous boracic acid .— 
11. Heated to 100^ for 30 hours with crystallised tartaric or citric acid, 
it remains unaltered, hut when treated in like manner with oxalic acid , 
it decreases in rotatory power, and loses the property of crystallising 
with hydrochloric acid.— 12. With potassium , it gives off a small 
quantity of hydrogen in the cold, more when heated.—The oil, which is 
thereby coloured brown, ceases to be decomposed after repeated distillation over 
potassium, and acquires a very agreeable odour.— 13. When left in contact with 
hydrate of potash, it deposits brown flocks, which settle upon the solid 
potash. The oil thus treated does not turn brown, hut acquires a 
stronger and more agreeable odour. (Gerhardt.) — 14. Distilled with 
8 pts. chloride of lime and 24 pts. water, it yields chloroform. (Chamard, 
Compt. rend, 34, 485 ; J. pr. Chem. 56, 238.) Distilled with hypo- 
bromite of lime and water, it yields bromoform. (Chautard, Compt. rend. 
34, 485 ; J. pr. Chem. 56, 238.) — 16. The rotatory power of lemon-oil 
oil is diminished by twenty hours heating to 100° with chloride of zinc. 
(Berthelot.) —17. With a strong solution of bibasic acetate of lead , it 
forms a slight yellow precipitate. (Schindler, N. Br. Arch. 41, 140.) 
— 19. It is not altered by nitroprusside of copper. (Hoppe, N. Br. Arch . 
89, 57.) 


Combinations. 1. With Water. Hydrated Oil of Lemon ; Hydrate of 
Lemon-oil. — Isomeric and identical with turpentine-camphor. — It is 
produced by mixing 4 pts. of commercial oil of lemon, 3 pts. of alcohol 
of sp. gr. 0*85, and 1 pt. of commercial nitric acid, leaving the mixture 
to stand for 4 weeks, then collecting the resulting crystals and purifying 
them in the manner as those of turpentine-camphor. (Deville.) 

2. With Hydrochloric Acid. a. Monohydrochlorate of Lemon-oil. 
(Deville.) C 20 H 16 ,HCI. Appears to be frequently present in small 
quantity in the portion of lemon-oil which remains liquid after saturation 
with hydrochloric acid gas (liquid lemon-camphor; Soubeiran & Capitaine). 
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It is produced by saturating with hydrochloric acid gas, a solution of 
lemon-oil in acetic acid or alcoholic oil of vitriol, and collecting the few 
crystals which separate, rarely however, and only under peculiar circum¬ 
stances. It forms crystals like those of artificial camphor, which melt at 
100°, and volatilise without decomposition at higher temperatures. 
(Deville.) 

b. Bihydrochlorate of Lemon-oil. C 20 H 16 ,HC1. Salzsaurer Citronen- 
campher (Dumas); Salzsaures CUronyl (Blanchet & Sell); Muriate citri (Saussure) ; 
Hydrochlorate de Citrine (Dumas, Laurent, Soubeiran & Capitaine); Bichlor hydrate 
solide d' essence de citron. (Deville.) First prepared bv Thenard. (Mem. de la Soc. 
d’Arc. 2, 32.) 

Formation . 1. By the action of dry hydrochloric acid gas on rectified 

oil of citron (Thenard) ; with evolution of heat. (Saussure ; Blanchet & 
Sell.) — 2. By eight days contact and frequent agitation of aqueous 
hydrochloric acid with oil of lemon. — 3. By the action of dry hydro¬ 
chloric acid gas on turpentine-camphor (p. 268), with separation of water. 
(Deville.) Lemon-oil, mixed with ^ turpentine-oil, does not yield any solid hydro¬ 
chlorate of lemon-oil when heated with hydrochloric acid gas. (Berthelot, N. J. Pharm. 
29, 28.) — Rectified oil of lemon absorbs at 20°, and under a pressure of 0*724 met., 
286 vols. hydrochloric acid gas, and forms a semi-fluid mixture of crystalline laminae 
and liquid oil, which melts completely at 30°, and when pressed between filtering paper 
at 12°, yields 44*5 p. c. bihydrochlorate of lemon-oil. 

Preparation. Rectified and dehydrated oil of lemon well cooled, is 
saturated with dry hydrochloric acid gas; the crystals which separate 
after a while are removed from the brown mother-liquor, pressed 
repeatedly between filtering paper, washed with cold alcohol, recrystal¬ 
lised from hot alcohol, dried in the air, then in vacuo or over oil of 
vitriol (Dumas), and once more crystallised from ether. (Blanchet & 
Sell.)— The mother-liquor which drains from the crystals (liquid lemon-camphor; 
[Soubeiran & Capitaine], hydrochlorate of citryl [Blanchet 8c Sell]), crystallises com¬ 
pletely in the end if left to evaporate freely in the air. (Dumas.) — Only a part of the 
lemon-oil forms crystals with the hydrochloric acid; crude lemon-oil, saturated with 
hydrochloric acid gas, acquires a very dark colour, solidifies when cooled below 10°, 
does not yield half as great an amount of crystals as the rectified oil, and then likewise 
forms a black, very thick substance—a yellow substance (perhaps colouring matter of 
the lemon-peel), and a small quantity of a brown heavy liquid. (Saussure.) —Lemon- 
oil yields more than its own weight of the bihydrochlorate. (Dumas.) 

Properties. Right four-sided prisms, often very much flattened 
(Saussure), white brittle laminae. (Blanchet & Sell.) Heavier than 
water. (Saussure.) Melts at 41° (Saussure), at 43° (Blanchet & Sell), 
at 44°. (Deville.) — No longer volatile; solidifies in the crystalline 
form on cooling. (Saussure.) — Sublimes for the most part between 50 J 
and 60° (Saussure); at 50° without any decomposition. (Blanchet & 
Sell.)—Boils with decomposition at 162° (Blanchet & Sell); 142°. 
(Cahours, Ann. Chim. Fhys. 70, 101.) Optically inactive. (Soubeiran 
& Capitaine.) Smells like thyme (Saussure), like tuberoses. (Blanchet 
& Sell.) 





Dumas. 

Blanchet 
& Sell. 

Deville. 

20 C . 

... 120 . 

... 57*5 ... 

. 57*20 .. 

.. 57*76 .. 

.. 57*2 

18 H . 

... 18 . 

... 8*6 ... 

. 8*75 .. 

.. 8*73 .. 

.. 8*7 

2 Cl . 

... 71 . 

... 33*9 ... 

. 34*05 .. 

.. 33*43 

.. 34*1 

CW'.HCl. 

... 209 . 

... 100*0 ... 

. 100*00 ... 

.. 99-92 .. 

.. 100*0 


Decompositions. 1. When heated,, it gives off hydrochloric acid gas 
(Saussure; Blanchet & Sell; Soubeiran & Capitaine; Deville); a 
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volatile oil (Saussure ); an oil which solidifies again at 20° (Blanchet & 
Sell), and distils partially without decomposition. (Saussure.) When 
quickly heated above 100°, it distils for the most part undecomposed, the 
distillate being merely covered with a trace of oil; when it is moderately 
heated to 50—60°, part of it sublimes in large lamina, whilst the rest 
distils over as a limpid oil, containing hydrochloric acid and still holding 
crystals in solution. (Saussure.) — 2. When set on fire, it burns less 
easily than artificial camphor. (Saussure.) — 3. By distillation with 
water , it yields a watery liquid having an acid reaction. (Blanchet & 
Sell.) — 4. Chlorine gas acts upon fused bihydrochlorate of lemon-oil, 
partially converting it after a while, with evolution of hydrochloric acid, 
into chlorinated bihydrochlorate of lemon-oil. If this compound be gently 
heated to remove free chlorine and hydrochloric acid, an oil is obtained, 
consisting of 9 At. hydrochlovate of cldorocitrenase and 1 At. hydro- 
chlorate of citrene = 9(C 20 H 14 C1 2 ,2HC1) + C 20 H 16 ,2HC1. (Laurent.) — 
5. With fuming nitric acid , the compound froths up slightly, and dis¬ 
solves in it after 14 days (Saussure); ordinary nitric acid does not attack 
it in the cold, but decomposes it completely when heated, giving off 
nitrous acid. (Blanchet & Sell.) — 6. Oil of vitriol poured upon the 
compound, eliminates hydrochloric acid gas. (Saussure.) — 7. Gently 
heated with potassium , it yields colourless oil of lemon, and by continued 
boiling with it at a higher temperature, it yields citrene. (Deville.) — 
8. When treated with potash , it gives off part of its hydrochloric acid, 
and is converted into an oil from which no further quantity of acid can 
be extracted by potash. (Blanchet & Sell.) — 9. Heated with lime or 
baryta, it yields citrene. (Saussure and others.) — 10. It is decomposed 
by nitrate of silver and mercuric nitrate , even in the cold; but not by 
nitrate of lead, even with the aid of heat. (Blanchet k Sell.) 

Combinations. Bihydrochlorate of lemon-oil is insoluble in water , 
soluble at 14° in 5'88 pts of alcohol of sp. gr. 0‘806 (Saussure), soluble in 
ether (Blanchet & Sell), in oil of lemon . (Saussure.) The alcoholic 
solution deposits slender laminae when mixed with water, and yields 
regular crystals by spontaneous evaporation (Saussure ); it likewise 
decomposes partially when evaporating. (Soubeiran & Capitaine.) 

c. Liquid Lemon-camphor. Hydrochlorate of Citrylene . (Soubeiran & 
Capitaine.) Hydrochlorate of Citryl. (Blanchet & Sell.) The compound which 
remains liquid after the saturation of lemon-oil with hydrochloric acid 
gas. The liquid is cooled to —10°, to separate the solid bilxydrochlorate 
which remains dissolved, and filtered through chalk and animal charcoal 
to remove colouring matter and free hydrochloric acid. (Soubeiran & 
Capitaine.) Volatile oil (Blanchet & Sell ); without rotatory power, 
(Soubeiran & Capitaine.) it gives up hydrochloric acid when its alcoholic 
solution is precipitated by water, or when it is filtered through chalk and 
charcoal. (Soubeiran & Capitaine.) By saturation with dry hydro¬ 
chloric acid gas, it is completely converted into a white crystalline mass, 
which, when dissolved in hot alcohol, does not yield any crystals on 
cooling, but a heavy oil and a specifically lighter acid, which remains 
dissolved in the alcohol, a few crystals of hihydrochlorate of lemon-oil 
likewise floating in the liquid. (Blanchet & Sell.) 

Oil of lemon dissolves pho$2ohoi'us , and then resinises quickly on 
exposure to the air. With a small quantity of phosphorus, it forms an oil smelling 
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like oil of balm ; with a larger quantity of phosphorus, a solid mass like spermaceti. 
(Jonas, Ann. Pharm. 34, 329.) — At 16° it absorbs 8*5 yds. of ammonia-gas. 
(Saussure.) — It dissolves in all proportions of absolute alcohol (Saussnre, 
Zeller), in 7*14 pts. of alcohol of sp. gr. 0*837 at 16° (Saussnre), and with 
turbidity in 10 pts. of alcohol of sp. gr. 0*85. (Zeller.) 


Appendix to Oil of Lemon. 

Lemon-camphor. 

Boissenot. (1829.) J. Pharm. 15, 324; Ann. Ohim. Phi/s. 41, 434; 

JUT. Tr. 20, 2, 214. * 

Blanchet & Sell. Ann. Pharm. 6, 280. 

Mulder. J. pr. Ohem. 17, 104; Ann . Pharm. 31,69. 

Berthelot. N . Ann . Chim. Phys. 40, 36. 

Stearoptene of Lemon-oil. Citronen-camphor. 

Source. In lemon-oil which has been long exposed to the air. 
(Boissenot.) 

Preparation. 1. By leaving oil of lemon to itself for some time in a 
bottle not quite full and frequently opened ; and: a. Collecting the 
crystals which form on the stopper; — b. Distilling the thickened oil, 
cooling the water containing acetic acid, which passes over with the oil, to 
—8°, and collecting the crystals which separate ; — c. Mixing the alco¬ 
holic solution of the distilled oil with water, leaving the water 
separated from the oil to evaporate at 37°—40°, and collecting the 
crystals which separate on cooling. (Boissenot.) — 2. By distilling oil 
of lemon as long as the more volatile oil passes over, and collecting the 
crystals which separate from the residue on cooling. (Blanchet & Sell, 
Berthelot.) 

Properties. Colourless, transparent, shining prisms. (Boissenot.) — 
Melting point 43°—4/>° (Boissenot); 46° (Mulder); above 100°. (Ber¬ 
thelot.) Boils above 100°, distilling over in drops which separate in the 
crystalline form on cooling (Boissenot); sublimes (Mulder). Odour 
faint (Boissenot); like that of lemon-oil. (Mulder.) Taste sharp and 
pungent. Neutral. (Boissenot.) 

Mulder. Berthelot. 

C . 53*02 58-00 

H . 8*98 7*50 

O . 36*00 34*50 

100*00 . 100*00 

Decompositions . 1 . When thrown on red-hot coals, it volatilises, 

without talcing fire, and is but partially decomposed in a red-hot crucible, 

— 2. Heated with concentrated nitric acid, it gives off nitrous acid without 
forming oxalic acid ; in cold nitric acid it dissolves without decomposition. 

— 3, With oil of'vitriol, it forms a red solution having a peculiar aromatic 
odour, from which water separates a Tesin insoluble in water and hydro¬ 
chloric acid, and not melting at 100°. (Boissenot.) 
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Combinations. Lemon-camphor is insoluble in cold , but dissolves, 
abundantly in boiling water . — The solution solidifies in a crystalline mass 
on cooling (Boissenot) ; it is iridescent. (Bertlielot.) 

It does not absorb hydrochloric acid gas, but dissolves in hydrochloric 
acid. — The solution becomes turbid when heated above 100°, but clear 
again on cooling. (Boissenot.) — It dissolves in acetic acid; alcohol, and 
ether, is insoluble in pure oil of lemon, but soluble in tbe old oil containing 
acetic acid. (Boissenot.) The alcoholic solution partially solidifies on 
cooling in the crystalline form (Blanchet & Sell), gelatinous (Berthelot). 


13, Citrene. 

Saussure. (1820.) Ann. Chim. Phys. 13, 265. 

Blanchet & Sell. Ann. Pharm. 6, 286. 

Dumas. Ann. Chim. Phys. 52, 405; Pogg. 29, 129; Ann. Pharm. 9, 
61. 

Soubeiran & Capitaine. J. Pharm. 26, 1; IP. Br. Arch. 22, 171; 

abstr. Ann. Pharm. 34, 318. 

Deville. N. Ann. Chim. Phys. 27, 86. 

Citrene (Dumas, Soubeiran & Capitaine); Citronyl (Blanchet & Sell.) First 
prepared in 1820 by Saussure (p. 301.) 

Preparation. 1. Bi hydro chlorate of citron-oil is distilled three times 
over lime, and the oil which passes over each time is redistilled six times 
over baryta. (Dumas.) — Saussure distilled it over 5 pts. of lime between 50° 

and 60° -2. Bihydrochlorate of lemon-oil is first distilled by itself to 

remove part of the hydrochloric acid, then passed in the state of vapour 
over lime heated to 180° (Soubeiran & Capitaine), and the yellow oil 
which passes over is rectified over recently ignited lime, and finally over 
potassium. (Blanchet k Sell.) — Fused bihydrochlorate of lemon-oil is 
distilled over potassium, and the oil which passes over is collected. 
(Deville.) 


Properties. Transparent and colourless. (Blanchet & Sell; Dumas.) 
Sp. gr. 0'S;569 (Blanchet & Sell); 0*847. (Soubeiran k Capitaine.) — 
Boiling point 165°. (Blanchet & Sell; Soubeiran & Capitaine.) — 
Vapour-density 4*891 (Caliours, Ann. Chim. Phys. 70, 101) ; 473 

(Soubeiran 8c Capitaine); by calculation = 4*71 (p. 245). — Optically in¬ 
active. (Soubeiran & Capitaine.)—Smells like oil of lemon (Dumas); 
less agreeably (Soubeiran & Capitaine) ; aromatic, like hydrochlorate of 
citron-oil. (Blanchet & Sell. 


20 C . 120 .... 

16 H . 16 .... 


Blanchet 
& Sell. 

88*24 . 88*45 

11*76 . 11*64 


Dumas. Deville. 

88*32 .... 88*04 
11*77 .... 11*82 


C 2() H 16 . 136 .... 100*00 . 100*09 .... 100*09 .... 99*86 


With hydrochloric acid gas it becomes coloured, without producing 
crystals (Saussure), forming a liquid and a solid hydrochlorate. (Sou¬ 
beiran & Capitaine.) 
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14, Citrilene. 

Soubeiran & Oapitaine. (1S40.) J. Pharm. 26, 1; N. Br. Arch, 22,. 
171; abstr. Ann. Pharm. 34, 317. 

Citryl . (Blanehet & Sell.) 

Prepared by distilling liquid lemon-camphor over lime, and collecting 
the oil which passes over. 

Properties. Sp. gr. 0*88. Boiling point 168°, gradually rising to 
175°, and leaving a coloured residue. Vapour-density = 5*OS. Optically 
inactive. (Soubeiran & Capitaine.) 


15. Oil of Lime. 

Dumas. (1833.) Inslit. N. 97; J. pr. Chem. 4, 434. 

Vohl. N. Br . Arch . 74, 3 6; abstr. Chem. Centr . 1853, 318. 

LimettoL Huile de limette. 

Source and Extraction . In the rind of the lime ( Citrus limetta). 
— The rinds are torn and pressed, or distilled with water. 

Properties . Like oil of lemon. 

Dumas. 

20 C . 120 .... 88*24 87*6 

16 H . 16 .... 11*76 11*4 

C-°H 16 . 136 .... 100-00 . 100-0 

With a mixture of chromate of potash and oil of vitriol , it becomes 

strongly heated, and forms limettic acid, C 22 H 8 0 12 . (Vohl.) 


16. Oil of Mandarin. 

Luca. (1857.) CompL rend. 45, 904; J. pr. Chem. 75, 1S7; N. J. 
Pharm. 33, 51; Instit . 1857, 393. 

Mandarinol. Essence de Mandarin . 

Soui'ce and Extraction . In peculiar cells of the rind of Citrus biga~ 
radia sinensis and myrtifolia. The rinds are pressed, after their surface 
has been lacerated, and the oil which runs out is filtered. 

Properties . Pale yellowish; after rectification, colourless, clear, and 
mobile. Sp. gr. 0*852 at 10°; 0*8517 at 12°. Boiling point 178°. 
Has an agreeable odour, different from the oils of lemon and orange, and 
a not unpleasant taste, like that of orange-oil. Rotatoi*y power 85*5° to 
the right. 
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Luca. 

20 C . 120 .... 83*23 87*58 

16 H . 16 .... 11-77 11*96 

C“°H lf5 . 136 .... 100*00 90*54 

Decompositions. 1. With cold nitric acid, it assumes a faint yellow- 
colour, and is decomposed by hot nitric acid, with evolution of nitrous 
acid, the mixture, on addition of water, depositing a nearly solid mass. 
— 2. With cold oil of vitriol, it turns red, but is decolorised again when 
mixed with water ; hot oil of vitriol chars it, and gives off sulphurous 
acid. — 3. With hydrochloric acid, it turns brown forming solid bihydro¬ 
chlorate of mandarin-oil. 

Combinations. 1. With Water. Mandarin oil, left in contact with 
alcoholic nitric acid, forms a crystalline mass, which is probably hydrated 
mandarin-oil. 

2. With Hydrochloric Acid.—Bihydrochlorcite of Mandarin-oil. The 
oil is saturated with dry hydrochloric acid gas, or shaken up with strong 
hydrochloric acid, and the crystalline mass which separates from the 
brown liquid after a few days, is collected, pressed between filtering 
paper and dried. 

Small, solid, transparent laminse, which melt when heated, volatilise 
without decomposition, have a peculiar odour, and are insoluble in water 
but soluble in alcohol and ether. 

Mandarin-oil is insoluble in water, to which, however, it imparts its 
odour. 

It dissolves in 10 pts. of alcohol, also in ether and in glacial acetic 
acid , and in every proportion of bisulphide of carbon. 

It dissolves iodine , bromine, phosphorus, sulphur, oils, both fixed and. 
volatile, wax, and resins. (Luca.) 


17, Oil of Orange-peel. 

Gaubtus. Adversaria. 30. 

So uk isi ran Sc Capita ink. J. Pharm. 20, 05. 
Zeller. Stud, iiber. iither Gelt. Landau, J 850 . 

Essence cV orange, Orange use h a l end l, Pomeranzeuscholenol. 


Source and Extraction, In orange-peel, the rind of Citrus Ativan- 
Hum {L). —r The lacerated rind is pressed or distilled with water, or the 
expressed oil is distilled with water. 

Properties. Pale yellow to greenish yellow, mobile. (Lewis, Zeller.) 
Sp.gr. 0.888 (Lewis), 0*835 — 0*837 (Soubeiran & Capitaine); 0*83 — 
0*85 ,* of older oil, 0*88 (Zeller). Boiling point ISO 3 . Vapour-density 
4*69. (Soubeiran & Capitaine.) Calculation = 4*714 (p. 245). Solidifies 
partially when cooled. (Bizio , Brugn. Giorn, 19,360.) Rotatory power 125*59 J 
— 1 27*43° right. It has an agreeable odour. Neutral. (Zeller.) 

VOL. xiv. x 
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Soubeiran & 

Capitaiue. 

20 C . 120 .... 88*23 88*44 

16 II . 16 .. 11*77 11*6*5 

C 20 H 10 . 136 .... 100*00 100*09 

Decompositions. 1. When kept in closed vessels, it deposits crystalline, 
easily fusible, volatile clots, soluble in water and alcohol, and ultimately 
turns viscid and brown. (Gaubius.) With iodine , it gives off yellowish- 
red vapours with great violence, turning reddish yellow-brown, and 
assuming a resinous consistence. — 3. With nitric acid , it turns greenish- 
yellow, gives off gas when heated, and is converted into a brittle resin. 
— 4. Oil of vitriol colours it dark reddish yellow-brown.— 5. Mixed 
with an equal quantity of bibnsic acetate of lead , it yields an orange- 
yellow precipitate, turning red in an hour, and becoming lighter after a 
week. (Schindler, iV. Br. Arch. 41, 140.) 

Combinations. With Hydrochloric Acid. — 1 . Monohydrochlorate of 
Orange-peel-oil. The portion which remains liquid when the oil is 
saturated with hydrochloric acid gas. (Soubeiran & Capitaine.) — 
2. Bihydrochlorate of orange-peel oil C 20 H 18 CG 2 . Solid Hydrochlorate of 
Orang e-peel- camphor, Hydrochlorate of Besperidene . The portion which 
solidifies when the oil is saturated with hydrochloric acid gas. In crys¬ 
talline form and odour it resembles bihydrochlorate of lemon-oil. Melts 
at 50°. Has no rotatory power. (Soubeiran & Capitaine.) 


20 C. 

... 120 . 

... 57*5 . 

Soubeiran & 
Capitaine. 
. 57*95 

18 H. 

... 18 . 

... 8*6* . 

. 8*61 

2 Cl. 

... 71 .. 

... 33*9 .. 

. 33*44 

C-°H 1G ,2HC1. 

... 209 . 

... lOO’O . 

. 100*00 


It decomposes as easily as bihydrochlorate of lemon-oil. (Soubeiran & Capitaine.) 

Oil of orange-peel dissolves in absolute alcohol , and with turbidity in 
7 —10 pts. of alcohol of sp. gr. 0*85. (Zeller.) 


18. Oil of China Orange. 

Volkel. (1840.) Ann. PJiarm. 39, 120; Beperf. 80 104. 

Apfelsinenol. 

Source and Extraction. In the rind of Citrus aurantium sinensis. It 
is obtained by pressing the fresh lacerated rind or distilling it with 
water. 


Yolk el. 

20 C . 120 .... 88*24 . 8S*38 

16 II . 16 .... 11*76 . 11*74 


C~°H 16 


136 .... 100*00 


100*12 
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19. Oil of Parsley. 

Lowig & Wetdmann. (1841.) Pogg. 46, 53; abstr. Eepert. 70, 163. 
Zeller. Stud, liber, cither. Ode; Lcmdau, 3 850. 

Petersilienol , Essence de persil, Oleum petroselini. 

Source and Extraction. In parsley-seeds, the fruit of Apium petro- 
selinum. — The bruised seeds are distilled with water, and the more 
volatile oil which first passes over is collected. At the same time there 
passes over a less volatile oil, which solidifies to parsley-camphor. 
(Lowig & Wiedmann, inf.) The watery distillate must be kept for some 
time in the cold, in order to obtain the oil which then only separates 
from it. (Schutz, Eepert . 15, 275.) 


Properties . Greenish yellow oil; after rectification, colourless, trans¬ 
parent, and mobile. The crude oil boils above 210°, the rectified oil 

between 160° and 170°. (Lowig & Wiedmann.) It solidifies between 
2° and 8°. Sp. gr. 3 015 — 1*144. (Zeller.) Smells like parsley. 
(Lowig & Wiedmann.) Neutral. (Zeller.) 

Lowig & 

Weidmatm. 

20 C . 120 .... 88*24 8S*04 

16 H . 16 .... 11*76 11*88 

. 136 .... 100*00 99*92 

Decompositions . 1 . The crude oil thickens by boiling, finally 
becoming resinous, and when distilled per se or with water, is resolved 
into liquid oil which passes over and camphor which remains behind. 
(Lowig & Weidmann.) — 2. Iodine dissolves slowly in the heated oil, 
and colours it brown-red. (Flaschoff, Br. Arch. 33, 225.) It detonates 
with iodine, giving off yellow and violet vapours, and is converted into a 
dark red-brown resin. (Winkler, Eepert. 32, 271.)—3. Nitric acid 
colours it yellow or brown, and resinises it (Zeller); forms malic and 
oxalic acids. (Sclieele, Opusc. 2, 206.) Oil of vitriol colours it violet to 
dark red, without thickening it (Zeller) ; the solution mixed with water 
deposits resin. (Bley.) It absorbs hydrochloric acid gas , with rise of 
temperature, and turns brown. (Lowig & Weidmann.) 

Oil of parsley dissolves in 2*5 pts. alcohol of sp. gr. 0*85. (Zeller.) 


20. Oil of Pepper. 

Lucae. Taschenbuch, 1822, 81. 

Lumas. J. CJiim. med. 11 , 308; Insiit. 97; J. pr. Chem. 4, 485. 
Soubeiran & Capitaine. J. Pharm. 26, 75; abstr. Ann. Pharm. 34, 
326. 

Pfeffe7 ol, Essence de poivre. Oleum piperis. 

Source and' Extraction In black pepper, the unripe berries, and in 
white pepper, the seed of Piper nigrum , (A.) Bruised black pepper is 
distilled with water; and the oil which passes over is rectified with 

x 2 
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salt-water, and dehydrated by agitation with chloride of calcium. (Sou- 
heir an & Capitaine.) Black pepper yields 1*17, white pepper, 1*04 p. c. 
of oil. (Lecann.) 

Properties. Limpid and mobile. Sp. gr. 0*993 (Lucae); 0*864. 
Boiling point 167'5°, ultimately rising to 170°. Vapour-density = 
4*74. Calculated 4*714 (p. 215). (Soubeiran & Capitaine.) Has a strong 
smell of pepper and a mild taste- (Lucae.) 

Dumas. 

20 C.. . 120 .... 88-23 87*9 

16 H . 16 .... 11-77 11*7 

. 136 .... 100*00 99*6 

Decompositions. 1. By a few drops of oil of vitriol , it is heated and 
blackened ; but when dropt into a large quantity of oil of vitriol, it 
forms a red brown solution of sulplioterebic acid. (Gerhardt, Compt . 
rend. 17, 314.) —2. When saturated with dry hydrochloric acid gas, it 
turns brown, and forms hydrochlorate of pepper-oil. (Soubeiran & 
Capitaine.) — 3 When set aside or heated with potass him, it acquires 
an odour recalling that of pepper and of lemons. (Gerhardt, Compt. 
rend. 17, 315 ; JS T . Ann . Chim. Phys. 14, 114.) 

Combinations. With Hydrochloric Acid. Hydrochlorate of Pepper-oil. 
— The oil is completely saturated with dry hydrochloric acid gas, and 
filtered through charcoal, which is completely covered with a layer of 
chalk. Colourless liquid, containing 62*69 p. c. C. 8*80 H, and 28*51 Cl, 
and therefore approximating in composition to the formula C 35 H 20 ,2£[CL 
(Soubeiran & Capitaine.) 


21. Pepper-oil from Long Pepper. 

Dulong. J. Phar.n. 11, 59; JS r . Tr. 31, 1 , 104. 

In long pepper, the monospcrmic-berry-carrying flower-stalks of 
Chavica Rojchurghii and Ch. oficinarum. (Dulong ) They are bruised 
and distilled with water. — Limpid, lighter than water, with an un¬ 
pleasant odour and sharp taste. 


22, Gil of Psiicedanum Orsoseliniim. 


Schnedermann & Winckler. Ann. Pharm. 51, 336. 

Source and Edetraction. By distilling the fresh herb of Peucedanum 
Oreoselmum with water. 


Properties . Has a strong aromatic odour like that of juniper. Sp. 
gr. 0*840, and boiling point 163°. 
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Schnedermann & Winckler. 
a. b. 

20 C. 120 .... 83*23 . 88*36 87*50 

16 H . 16 .... 11*77 31*84 11*79 

C 20 H 1G . 136 .... 100 00 100*20 99*29 

a the first portion of the distillate; b the last. 

Combinations With Hydrochloric Acid. The first portion of the dis¬ 
tillate above-mentioned absorbs h} T drochloric acid gas abundantly, and is 
thereby converted into a compound analogous to monohydrochlorate of 
turpentine-oil (p. 265). The oil cooled to 0° is saturated with hydro¬ 
chloric acid gas ; the resin which separates is removed, and the oil is 
shaken up with soda-solution, distilled with water, and dried over 
chloride of calcium. 

Colourless liquid, gradually turning brown. Lighter than water; 
boils at about 190°; smells like turpentine. 

Schnedermann & 

Winckler. 

20 C. 120*0 .... 69*6 69*54 

17 H . 17*0 .... 9*9 9*71 

Cl . 35*5 .... 20*5 20*86 

C~°H 1G ,HC1 . 172*5 ... 100*0 100*11 


23. Hydrocarbon from Oil of Chamomile. 

Gerhardt. (1848.) Compt. rend . 26, 225; X. J. Pharm. 14, 52; 

N. Ann. Chinn. Phi/s. 24, 96: J. pr. Chew. 45, 821; Ann. Pharm. 

67, 285. 

Oil of chamomile obtained by distilling the flowers of Anthem is 
nobilis , is a mixture of a non-oxygenated oil with angelic aldehyde and a 
small quantity of angelic acid (x, 413). When it is heated in a retort with 
pulverised hydrate of potash, aud the oil which passes over is rectified 
over potassium, angelate of potash remains behind (easily resolved by excess of 
potash at a higher temperature into acetate and propionate of potash (Chiozza, N.Ann. 
Ch'mi. Pin/, s'. 39, 435; J. pr. Chem. 61, 233 ; Ann. Pharm. 86, 261), and an oil is 
obtained, having an agreeable odour of lemons, boiling at 175“, and con¬ 
taining 87*8 p. c. C and 11*8 IT, therefore isomeric with oil of turpentine. 
This oil does not form with oil of vitriol a compound analogous to sulplio- 
cymenic acid (p. 188), but it unites with chloride of calcium, forming 
crystals which are decomposed by water. The same oil is obtained by 
distilling oil of chamomile with alcoholic potash, mixing the alcoholic 
distillate with water, and syphoning off the oil which separates. 
(Gerhardt.) 

Crude oil of chamomile is blue (Dehne, Crell. chem. J. 3, 25 *, Zeller), greenish, 
and distils to -g- between 180° and 190°, the remaining a. passing over between 190° and 
210°; the latter portion contains 76*06 p. c. C, 10*67 H, and 13*27 O. (Gerhardt.) 
The fresh flowers yield 0*31 p,e. "oil (Hagen), 0*047 (Lecanu); the dry flowers, 
0*08 p. c. (Lecanu), 0*61 p. c. (Hagen); and the water which passes over contains in 
solution, acetic, butyric, valerianic, and perhaps propionic acid. (Wunder, J. pr. Chem 
61, 499; Hautz, J. pr. Chem. 62, 317.) 
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24, Oil of Savin. 

.Dumas, (1835.) J. Cldm. mkl. 11, 307j Ann. Pharm. 15, 158; 

J. pr, Ghem. 4, 435. 

Laurent, Rtv. Sclent . 10, 127. 

Zeller. Stuck iiber cither. Ode; Landau , 1850. 

Sadebaumol , Sevenbaumol, Sabmabl; Essence de Sabine; Oleum Sabina*. 

Source and Extraction. In the leaves, young branches, and twigs of 
Juniperus sabinci (. L .). They are cut to pieces while fresh, and distilled 
with water. 

Properties. Pale to dark reddish yellow (Zeller); limpid after 
rectification. (Dumas.) Sp.gr. 0’89— Q\94 (Zeller.) Boils at 155° 
—161°. (Dumas.) Smells and tastes like the leaves and branches of 
the plant. Neutral. (Zeller.) 

Dumas. 

20 C. 120 .... 88*23 . 88*6 

16 H . 16 .... 11*77 11*7 

. 136 .... 100-00 . 100*3 

Decompositions . 1. When it is mixed with \ vol. water, and bromine 

is gradually added to it, the oil becomes heated, destroys the colour of 
the bromine, till 185 pts. of bromine have been added to 100 pts. of the 
crude oil, or 211'3 pts. bromine to 100 pts. of the rectified oil, and is 
converted into a colourless aromatic oil. (Williams, Chem. Gaz. 263, 
365 ; J. pr. Ghem. 61, 20.) — 2. With iodine , it becomes very strongly 
heated, detonates, gives oft’ yellow and violet-red vapours, and forms a 
red-brown resinous mass, having the consistence of honey (Flaschoff, 
Br. Arch. 33, 225; Winckler, JRepert. 32, 271 ; Zeller), and an empy- 
reumatic odour. (Winckler.) Iodine dissolves, with rise of tempera¬ 
ture, in an equal quantity of oil of savin, forming a red-brown solution 
which, when distilled to dryness, gives off a large quantity of hydriodic 
acid, and yields a distillate consisting of a brown oil, and finally of a 
balsam, which sinks to the bottom, while charcoal remains behind. 
(Gruyot, J. Phys. 5, 230.) — 3. With nitric acid, it gives off gas with 
violence, becomes hot, and assumes a reddish-yellow to brownish-yellow 
colour. — 4. With oil of vitriol, it turns yellowish red (Hesse, Zeller); 
mixed with an equal quantity of oil of vitriol, and distilled with hydrate 
of potash, it yields 4 p. c. of an oil smelling like thyme. (Winckler, 
Repert . 92, 320) — 5. With bichromate of potash and oil of vitriol it 
assumes a pale brownish colour. (Zeller.)—6. Distilled with 24 pts. 
of water and S pts. of chlonde of lime, it gives off carbonic acid with 
effervescence, and yields chloroform . — 7. By distillation with hypo - 
hromite of lime, it yields bromoforin. (Chautard, Gompjt. rend. 34, 485.) 

Combinations, Oil of savin dissolves in all proportions of absolute 
alcohol; clearly in 2 pts. alcohol of sp. gr. 0*85; with opalescence in 3 pts. 
or more. (Zeller.) 
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25. Thymene. 

Doveri. i\ r . Ann. Cliim. Phys. £0, 174. 

Lallejiande. (1853.) Compt. rend. 37, 433; J. pr. Chan. 60, 433; 

JS T . Ann. Chim. Phys. 49, 155 ; abstr. Ann. Pliarm. 101, 119; 

102, 119. 

Stenhouse. Ann. Pham. 98, 308. 

First observed by Doveri; obtained pure by Lallemand. 

Source and Extraction. In volatile oil of thyme. It forms, together 
with cymene, the more volatile part of that oil. (Lallemand.) 

Preparation . The portion of oil of thyme which passes over on 
fractional distillation between 166° and 135°, is repeatedly rectified over 
caustic potash, then per se , whereupon thymene passes over from 160° to 
165°, and cymene at 175°* The process does not, however, afford a 
complete separation of the cymene, which has hitherto not been attained. 
(Lallemand,) 

Properties. Colourless oil, having an agreeable odour of thyme, 
boiling at 160° —165°, and of sp. gr. 0*868 at 20°. It deflects polarised 
light to the left, but less strongly after repeated rectification over caustic 
potash. (Lallemand.) 

It dissolves in oil of vitriol, with rise of temperature, and yields by 
distillation the same products as oil of turpentine. 

It absorbs hydrocldoric acid gas , with slight rise of temperature, and 
forms a compound which remains liquid at — 20°, and, after purification 
with chalk and animal charcoal, contains 20 p. c. chlorine. (Lalle¬ 
mand.) 

Dover! obtained by the fractional distillation of oil of thyme* a product boiling 
between 178° and 180°, which contained on the average 85'8 p. c. carbon, 10'9 
hydrogen, and 3'3 oxygen, but had a vapour-density = 8*314, whence he regarded it 
as a mixture of a hydrocarbon with thymol. This substance was scarcely attacked by 
anhydrous phosphoric acid, merely becoming slightly heated, and after two distillations 
therewith, still contained 86 p. c. C, 11‘4 H, and 3*6 O. It absorbed hydrochloric 
acid gas with avidity, becoming coloured and heated, and yielding, after the excess of 
hydrochloric acid had been driven out by a stream of dry carbonic acid, a thin red- 
brown liquid, which had an agreeable odour of camphor, solidified while immersed in a 
freezing mixture, and in which crystals made tlicir appearance after the lapse of a 
month. 

From the volatile oil of the seeds of Ptychotin Ajowan, Stenhouse obtained by 
fractional distillation, dehydration with chloride of calcium of the portion which passed 
over below 176°, distillation over caustic potash, treatment with sodium, and rectifica¬ 
tion, a colourless strongly refracting oil, having a pungent, aromatic odour, different 
from that of oil of thyme, of sp. gr. 0*854 at 12°, and boiling at 172°. It formed with 
hydrochloric acid gas, a brown, thin liquid. It contains 88*24 p. c, C, and 11*5 H, 
and is therefore C“°H 16 (and perhaps identical with Lallemand’s thymene, Ivr.) 
According to Haines, it is C-°Ii 14 , therefore cymene {Ami. Pkarm . 08, 315). See 
page 184. 
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26. Tolene. 

Deville. (1841.) A 7 . Ann. Chim. Phys. 3, 154 ; J. pr. fJhem. 25, 323. 

E. Kopp. Compt. chiin. 1843, 145; abstr. Compt rend . 24, 614; 

N. J. Phann. 11, 425. 

Source. In balsam of tolu. 

Preparation. 4 pts. of tolu-balsam are distilled with 3 pts. of water, 
and the distillate is repeatedly eohobated. The oil which passes over is 
a mixture of benzoic acid, cinnainein (xiii, 283), and tolene, which passes 
over when the crude oil is heated for some time to 160°, and may be 
obtained pure by frequent rectification over hydrate of potash (containing 
a sufficient quantity of water to keep it in the liquid state) and collecting the 
portion which first goes over (the latter portion which distils at 
180° contains 84*90 p. c. carbon, 11*83 hydrogen, and 3*27 oxygen. 
(Deville.) 

Properties. Colourless mobile oil, boiling from 154° to 160° (Kopp), 
at 170° (Deville), and of sp.gr. 0*858. (Kopp.) It has a sharp, pungent, 
peppery taste, and smells like elemi-resin, different from tolu-balsam. 
(Kopp.) Vapour-density somewhat below 5*71 (Deville) (by calculation 
4*714 ; see page 245.) 

Deville. Kopp. 

mean . mean. 

20 C. 120 .... S8*23 . 88*6*0 .... 88*40 

16 H . 16 ... 11*77 . 11*33 .... 11*45 

C 20 H 1B . 136 .... 100*00 . 99*93 .... 99*85 

According to Deville, it is C 24 H 1S (calculation 88*0 p. c. C, 11*11 11), which 
agrees better with the analysis, but not with the boiling point. 

In vessels containing air, it becomes continually thicker, without 
colouring, and is finally converted into a soft oxidised resin, containing 
75*2 p. c. carbon. (Kopp.) 


27. Valerene or Bomeene. 

Gerhardt & Cahours. (1841.) JST . Ann . Chim. Phys. 1, 62. 
Felouze Compt. rend. 11, 365; abstr. J. Phann. 26, 645 ; J. pr. 

Chem. 22, 379 ; Ann. Pkarm. 40, 326. 

Gerhardt. J\ t . Ann. Chini. Phys. 7, 275 ; Ann. Phann. 45, 29 ; abstr. 

Compt. rend. 14, 832 ; J. pr. Chem. 27, 124. 

Jean jean. Compt. rend . 42, 857 ; Instit. 1S56, 176; J. pr. Chem. 

69, 204 ; Ann. Pkarm. 101, 94; Chem. Cmtralbl. 1856, 575. 
Pierlot. iV. Ann. Chim . Phys. 56, 2.91. 

The non-oxygenated constituent of volatile oil of valerian, GerhardDs 
Borneene, and Pierlots Valerene, is, according to Gerhardt, identical 
with the hydrocarbon of the camphor-oil examined by Felouze, and with 
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the hyrocarbon which that chemist obtained from horned by the action 
of anhydrous phosphoric acid ; according to Jeanjean, it is identical with 
the hydrocarbon of madder fusel-oil. The identity of these bodies being 
doubtful, we shall in the following distinguish as valerene the hydrocarbon from oil of 
valerian, as borneene that from oil of camphor, and as madder-borneene that from 
madder fusel-oil. (Kr.) 

A. Valerene from Oil of Valerian. — Oil of valerian obtained by dis¬ 
tillation with water, the root of Valeriana off. is a mixture of valerianic 
acid, valero! (xi, 396), valerene (borneene, according to Gerhardt), and 
borneol, gradually formed therefrom by the action of the air. If the 
portion which passes over first in the fractional distillation be rectified 
over fused hydrate of potash, whereby the valerol is converted into 
valerate of potash, a mixture of borneol and valerene is obtained, from 
which flie borneol may be entirely removed by repeated fractional 
distillation, the product which passes over first being each time collected 
apart. (Gerhardt.) — Oil of valerian is a mixture of 5 pts. valerianic 
acid, 25 pts. valerene and 70 pts. valerol, which last (different from 
Gerhardt’s valerol) contains fo water, j-L resin, and d-§ valerian-camphor, 
or is resolved into these constituents by distillation. Yalerian-oil when 
distilled gives off between 120° and 200° an acid yellow oil which, when 
rectified over fused hydrate of potash, yields valerene below 200 3 , while 
valerate of potash and Pierlot’s valerol remain in the residue. (Pierlot.) 

Properties of Valerene. Colourless oil, boiling at ] 60° under a pressure 
of 0*76 met. Vapour-density P60 (by calculation = 4*7114, p. 245). Lighter 
than water. Smells like oil of turpentine, but more agreeably. (Ger¬ 
hardt, Pierlot.) 

Gerhardt. 

20 C . 120 .... 88*23 SS*G8 

16 H. 16 .... 11*77 11-86 

C-°H 16 . 136 .... 100*00 S9*94 

Decompositions. 1. It is not converted into camphor by dry oxygen. 
— 2. In contact with excess of bromine , it gives off hydrobromic acid, 
and becomes yellow and viscid. — 3. It absorbs hydrochloric acid gas 
and becomes crystalline.—4. Nitric acid does not act upon it in the 
cold, but attacks it violently when heated. If the valerene is free from bor¬ 
neol, no common camphor is produced, though Gerhardt formerly obtained this sub¬ 
stance by the action of nitric acid from valerene containing borneol, and supposed that 
it was produced from the borneol. — 5. It is not altered by melting hydrate of 
potash , but when set aside for some time with potash-ley and then dis¬ 
tilled, it is converted, wholly or partially, into borneol, especially in 
presence of alcohol. (Gerhardt.) 

B. Borneene from the Camphor-oil of Dry ctbalanops Camphor a. — The 
younger stems of the camphor-tree {Dryalalanops Gamphora), which 
grows in Borneo and Sumatra, contain oil of camphor, which exudes from 
incisions made in them, whereas the older stems are destitute of oil, but 
contain borneol in their cavities (Pelouze; comp, also Marti us, Ann. 
Pharm. 27, 63 ,* Blanchet & Sell, Ann. Pharm. 6, 302). In the natural 
state, it contains a resin in solution, from which it may be freed by dis¬ 
tillation. (Pelouze.) 

Oil, of lower specific gravity than water, boiling at 165°, having an 
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odour of turpentine-oil, and isomeric therewith. Rotatory power SO 8° 
to the left. (Oompt. rend. 11, 371.) It absorbs oxygen gas with avidity, 
and is thereby converted into C 20 H 1G O 4 , without forming carbonic acid. 
(Pelouze.) Pelouze does not state that lie obtained common camphor in this manner, 
though Gerhardt {N. Ann. Chim. Phi/s. 7, 282), attributes this statement to him. 
Kr.) — It absorbs as much hydrochloric acid as oil of turpentine. 
(Pelouze, Compt. vend. 11, 367 ; abstr. Ann. Pharm . 40, 326.) 

Camphor-oil from Lanrus camphora. Martins {Ann. Pharm. 27 , 63) examined 
camphor-oil imported from China, which, according to his later statements (Ah Repert . 
1, 541), was obtained from Laurm camphora. As this tree yields common camphor, 
but not borneol, the camphor-oil obtained from it was probably different from that of 
the Bryahalanops camphora examined by Pelouze, which is associated with borneol; 
and it is doubtful whether the camphor dissolved in the camphor-oil which Martius 
examined was common camphor, or borneol (as supposed by Gerhardt, N. Ann. Chim . 
Phys. 7, 284), since, in 1838, the distinctive characters of the two kinds of camphor 
were not known with certainty. Commercial, dark wine-yellow camphor-oil, of sp. 
gr. 0’945, is a mixture which deposits a large quantity of camphor by cooling or 
spontaneous evaporation. When subjected to fractional distillation, it leaves, after ^ 
has passed over, a residue which contains a larger quantity of camphor and solidities on 
cooling, while the distillate, on being redistilled till Jj, has passed over, yields rectified 
camphor-oil free from camphor. This oil is transparent, colourless, strongly refracting, 
mobile, smells like camphor and cajeput-oil, and has a density of about 0*91. It 
contains 82'03 p. c. C, 11’35 H, and 6’62 O, and according to Martius is C 20 H 1(3 O. 

Rectified camphor-oil evaporated in a watch-glass leaves resin but no camphor. It 
does not appear to take up oxygen, but absorbs dry hydrochloric acid gas, with rise of 
temperature, forming a wax-yellow liquid, which fumes from excess of hydrochloric 
acid, and when cooled to — 8°, solidifies to a soft butter, without depositing crystals. 
When dry chlorine gas is passed through the rectified oil, it assumes a transient ruby- 
red colour, gives off hydrochloric acid, and forms, after washing with water, an oil 
similar to that produced by hydrochloric acid. 

Rectified camphor-oil (probably that of Martius, Kr.) is C 20 H 16 O, and is converted 
into camphor by nitric acid. (Macfarlane, Ann. Pharm. 31, 72.) 

In light yellow camphor-oil of unknown origin, which yielded no camphor when 
distilled alone, and only traces when distilled with water, Mulder (/. pr. Chem. 17, 
106 ; Ann. Pharm. 31, 71) found, after drying over chloride of calcium, 80’4l p. c. 
C, 10*84 H, and 8*75 O, and accordingly regarded it as a mixture of common camphor 
and a non-oxygenated oil, C 20 H 16 . 

C. Madder Borneene from Madder Fusel-oil. — The fusel-oil contained 
in the alcohol produced by the fermentation of madder-sugar yields 
liquid products when distilled at temperatures rising to 230 J , while at 
higher temperatures hevo-rotatory borneol sublimes. From the former, 
by digestion with caustic potash, then with chloride of calcium, and 
repeated fractional distillation, a liquid may bo separated which boils at 
160°, contains 88‘23 p. c. C, and 11*81 Ii, has a vapour-density of 4-85, 
and is probably therefore borneene C 20 H 16 . (Jeanjean.) — Lcevo- 
rotatory borneol from madder fusel-oil yields by distillation with anhy¬ 
drous phosphoric acid, a hydrocarbon smelling like oil of bergamot and oil 
of lemon (Jeanjean), which, according to Gerhard t’s statements (p. 313), 
should be identical with madder borneene. 


Appendix to Valerene. 

1. Crude Oil of Valerian . Constituents (pp. 312, 313.) According to the 
(older) statements of Kraus, it is an oxide of oil of turpentine CN°H 24 0 ; 
according to Ettling Pharm. fh 40) it is a mixture of oxygenated 
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and non-oxygenated oil. — According to Huranlt (N.J. Pharm. 12, .96), 
the oil does not exist in the root ready-formed, inasmuch as ether does 
not extract any of it, but is produced from the root by the action of 
water. The same view is maintained by Bouchardat, but Pierlot con¬ 
siders it erroneous. 

Properties of the crude oil. — Mobile oil, of pale yellow, or greenish to 
yellowish brown colour. (TrommsdorfF, N. Tr. 18, 1, 3.) The root of 
the plant growing in woods yields a green oil, that which grows in 
marshes a yellow oil. (Pierlot.) Roots a year old yield 182 p. c. of oil 
(Bley, Repert. 48, 84). Sp. gr. 0*90 to" 0*36 (Zeller) ; 0*936 at 10 a . 
(Pierlot.) It does not solidify at —40°, but at —15° it deposits white 
flocks of valerianic acid. (Pierlot.) Its odour is fresh and agreeable, 
strong and pungent, like camphor, If is neutral, either in the fresh or in 
the rectified state (Gerhardt) * acid (Zeller, Pierlot, and others). It is 
resolved into its constituents by distillation, as described at page 313. 

Oil of valerian resinises when exposed to the air , acquiring an un¬ 
pleasant odour, and forming valerianic acid, in consequence of its contain¬ 
ing valerol. (Gerhardt.) After the ready-formed valerianic acid in the 
valerian-oil has been removed, it is not possible by any means to obtain 
an additional quantity of that acid from the oil. — When oil of valerian 
is exposed to the air, the greater part of the non-oxygenated oil, of the 
valerianic acid, and of the water escapes, and the oxygenated oil becomes 
resinised. (Pierlot.) — It dissolves iodine with evolution of heat, giving 
off a small quantity of greyish yellow vapours, and acquiring a dark red- 
brown colour. (Zeller.) — With } pt. of nitric acid at 24°, it turns 
violet (Bonastre, J. Pharm . 12, 66); blue, afterwards yellow, acquires a 
viscid consistence (Rochleder), and forms oxalic acid. (Bonastre.) 
According to Rochleder, it does not form oxalic acid, but on distilling the 
mixture, it gives off nitrous acid, and forms common camphor precipitable 
by water, a volatile substance *whick attacks the eyes strongly, a less 
volatile body which reddens potash-ley, and a fixed yellow resin.— 
When oil of valerian is heated with nitric acid, a blue resin is formed, 
heavier than water, insoluble in alcohol and in potash-ley, and similar to 
that which exists in the root ready-formed. (Pierlot.) 

With oil of vitriol, it turns dark brown-red to violet; with bichromate 
of potash and oil of vitriol, green *sh. (Zeller, Studien uber cither. Oele, 
Landau, 1850.) Oil of valerian treated with potash-ley, yields a resin 
and a neutral oil which forms common camphor with nitric acid. (Roch¬ 
leder, Ann. Phanu. 44, 1.) It does not form any compound with caustic 
potash or soda. (Pierlot.) 

Oil of valerian dissolves in an equal quantity of alcohol of sp. gr. 0*85, 
and in every proportion of absolute alcohol. (Zeller.) 


28. Xanthoxylene. 

Stenhouse. (1858.) Pharm. J. Trans. 17, 19; Ann. Pharm. 104, 
236; J. pr . Chem. 73, 179; Chem. Cenlralbl. 1858, 237. 

Source and 'Extraction. In the seed of Spanish pepper (Xanthoxylnm 
piprritum , Dec.). — The bruised seeds are distilled with water; the oil. 
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mixed with solid xanthoxylin, is collected and cooled, the separated 
xanthoxylin is removed by filtration, and the oil is dehydrated with 
chloride of calcium and rectified over potash, then over potassium. 

Properties. Colourless, strongly refracting. Boils at 162°. Has an 
agreeably aromatic aud persistent odour. 

Sfcenhouse. 

20 C . 120 .... 88*23 . 88*08 

16 H . 16 .... 11*77 . 11*60 

C 2Q H 1Q . 136 .... 100*00 . 99*68 

Xanthoxylene forms a liquid compound with hydrochloric acid. 
(Stenhouse.) 


Appendix to Oils Isomeric with Oil of Turpentine. 
(Oil of Wormseed and its Products of Decomposition.) 


Oil of Wormseed. 

Trommsdorff. (ISL9.) N. Tr. 3, 1, 312. 

Volckel. Ann. Pharm. 38, 110; abstr. Repert. SO, 176. — Ann. Pharm , 
87, 312; abstr. J. pr. Ckem . 61, 515. — Ann . Pharm. 80, 358. 
Zeller. Stud, uber either. Ode , Landau, 1850. 

Hirzel. Zeitschr. /. Pharm. 1854, 3; 17; 65; 80. — Ibid. 1855, 2; 33; 
49; 65; 81; 98; 114; 130; 144; 161; 179. 

Wurmsamenoel, Oil or Essence of Semen contra , Oleum cince. 

Source and Extraction. In Levant and Barbary wormseed, the un¬ 
expanded flower-buds of Artemisia Valdiana Eosteletzhi /, Artemisia contra 
Vahl } and Artemisia Siberi. — It is obtained by distilling the braised 
wormseed with water. — The water which passes over with the oil con¬ 
tains acetic acid. (Wunder, J. pr. Chem . 64, 499.) 

Properties. Transparent and colourless to pale yellow (Trommsdorff 
and others) ; pale yellow to brownish yellow. (Zeller.) The crude oil 
is brownish yellow; that which is obtained by distilling the seeds with 
milk of lime, and boils between 160° and 170°, is transparent and colour¬ 
less (Hirzel); after distillation over hydrate of potash, it boils at 180°, 
and is transparent and colourless. (Volkel.) — Mobile (the crude oil is 
slightly viscid). (Hirzel.’)—Sp. gr. 0*9258 at 11° (Wackenroder, Kastn. 
Arch. 11, 78 ; IV Tr.' 14, 2, 3) ; 0*S36 (Volkel) ; 0 92—0*93 (Zeller); 
0*946 at 11°. (Hirzel.)— The oil rectified over hydrate of potash, and 
boiling between 175° and 180°, has a sp. gr. of 0*919 at 20° (Volkel); 
that which is obtained from the seeds by distillation with milk of lime 
has a sp. gr. of 0*945 at 8°. (Hirzel.) — Boiling point of the crude oil, 
170°—220° (Volkel); 175°—*180° (Hirzel); of the rectified oil, 175°. 
(Hirzel.) The oil treated with alcoholic potash and then distilled with 
water, boils at 175° (Volkel); that which is obtained from the seed by 
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distillation with milk of lime, begins to boil at 160°, boils chiefly between 
175° and 177°; after rectification, between 174° and 175. (Hirzel.)— 
It smells like the seeds (Hirzel); more like camphor than the seeds 
(TrommsdorfF); wormseed oil from Baltimore smells more like cheno- 
podium. (Buchner, Bepert , 12 , 438.) Its taste is sharp and somewhat 
bitter (TrommsdorfF )3 burning and aromatic. (Wackenroder.) It 
reddens litmus (Zeller) ; is neutral. (Hirzel.) 

Voided. Hirzel. 





a . 

b. 

c. 

d. 

e. 

24 C . 

..144 ... 

80-00 .... 

.... 78*44 ... 

. 77-89 ... 

. 79*83 ... 

,. 78*92 ... 

.. 78*49 

20 H . 

.. 20 ... 

„ 11*11 . 

.... 10*65 ... 

. 10-58 ... 

. 11*31 ... 

. 11*43 .. 

.. 11-40 

2 O . 

... 16 ... 

,. 8*89 .... 

.... 10 91 ... 

. 11-53 ... 

.. 8*86 ... 

9*65 ... 

.. 10-11 

C 24 H 2U 0 2 .. 

...180 .. 

.. 100*00 .... 

.... 100*00 .. 

.. 100-00 .. 

.. 100*00 .. 

.. 100*00 .. 

.. 100*00 


a the first; b the last distillate corresponding to the formula C iS H 15 Q 2 (Voikel); 
the first distillate corresponds to the formula C 10 B'Q, according to which 3 At. 
oil = C 30 H 21 O 3 , by giving up 3 At. H and taking up 3 At. O, forms santonin 
C S ' ! H 1S 0 6 (Heldt, Ann. Pharm. 63,55); c, the oil rectified over hydrate of potash, 
corresponds to the formula O M H 20 Q 2 ; d. oil obtained from the seeds by distillation 
with water; e. with milk of lime; the former corresponds to the formula C'--H l9 0 2 , the 
latter to the formula C 20 H 38 G 2 . (Hirzel.) 

Wormseed oil is mixed with another oil "which changes even by distillation (Voikel); 
it is a mixture of cintebene, cineelmne-camphor, a small quantity of propionic acid, and 
oxide of propyl, the differences in its properties being due to the varying proportions of 
their constituents. (Hirzel.) 

Decompositions. 1. When set on fire, it burns with a clear luminous 
flame. (Voikel, Hirzel.) — 2 . It dissolves iodine quickly, without evo¬ 
lution of vapour or rise of temperature, forming a yellowish red*browm, 
viscid mass (Zeller) 3 it dissolves -J- to ^ of iodine, with rise of temperature, 
and is converted into a dark brown-red, viscid, opaque, stinking liquid, 
which, on cooling, deposits black crystalline laminae, apparently consist¬ 
ing of iodine and cinsebene. (Hirzel.) Water shaken up with the solu¬ 
tion of iodine in wormseed-oil extracts from it acetic, propionic, and 
hydriodie acids, together with a substance smelling like opium, probably 
iodide of propyl. The solution of iodine in wormseed-oil gives off when 
distilled, aqueous propionic acid, hydriodie acid, iodoform, and especially 
a mobile, dark brown, peculiar-smelling oil, consisting chiefly of cinoobene- 
camphor, cincebene and cymene, together with hydriodie acid both dis¬ 
solved and chemically combined, also hydriodate of cinmbene, and small 
quantities of angelic acid and cinacrol, whilst there remains a solid, blue- 
black, easily inflammable body which burns, though very slowly, with a 
clear, luminous flame, and consists of einaqdiene, cimephone, and cinao- 
phane. — 3. With nitric acid , it acquires a reddish yellow colour (Zeller), 
and when heated therewith gives off gas with violence, and is converted 
into a yellow resinous mass insoluble in water (Zeller, Voikel) ; with 
dilute nitric acid, it forms oxalic acid (Voikel) 3 heated in small quan¬ 
tities with nitric acid, it forms toluylic acid, a small quantity of oxalic 
acid being formed only when strong nitric acid is used. (Hirzel.) — 
4. With oil of vitriol , it acquires a red-brown colour (Zeller), becomes 
hot and viscid, and after some time gives off sulphurous acid. (Voikel.) 
— o. It absorbs hydrochloric acid gas , and when saturated therewith 
forms a dark red oil, which on cooling deposits crystals of wormseed-oil 
camphor. (Voikel, Hirzel.) — 6. Heated with anhydrous phosphoric acid, 
it forms a black mass, which on boiling yields as, liquid products, aqueous 
propionic acid, cinmbene, cinmphene and cinacrol (Hirzel) 3 it becomes 
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partially resinised, viscid, and is converted into cynene. (Volkei.)— 
7. Distilled with hydrate of potash , it yields a mobile, limpid oil having 
an agreeable odour (like oil of peppermint, according to Volkei), and a 
warm burning taste ; easily inflammable, burning with a clear flame, 
having a sp. gr. of 0*93, consisting of an equal number of atoms of cinoe- 
bene, cinmbene-camphor and a compound containing C 10 H 8 O, with L At. 
propione, and boiling at 175°—176°*5. Hydrochloric acid gas colours 
this oil red, and forms with it, shining very deliquescent needles. Oil of 
vitriol renders it viscid and dark brown, and when heated with it, gives 
off sulphurous acid ; nitric acid converts it into liquid volatile products 
and fixed resinous products ; distilled with anhydrous phosphoric acid, it 
gives off propionic acid, an oil consisting of 4 At. cymene, 2 At. cinmbene, 
and 1 At. cinsebene-camphor., together with smaller quantities of cinse- 
phene and cinacrol. (Hirzel.) 

Combinations. With Hydrochloric Acid . Wormseed-oil camphor. — 
Obtained by passing dry hydrochloric acid gas into wormseed-oil, cooling 
the saturated red oil, and pressing the separating crystalline mass between 
filtering paper.—Colourless slender needles. Odour aromatic, like that 
of camphor; taste mild and warming. When exposed to the air, it 
deliquesces and takes up water (Volkei); without taking up water 
(Hirzel). When heated, it melts into a nearly colourless oil, which 
gives off hydrochloric acid by distillation. Deliquesces quickly when 
covered with luater . (Volkei, Hirzel.) 

Wormseed-oil dissolves in 1000 pts. of water, readily in alcohol and 
ether (Trommsdorff), in every proportion of absolute alcohol, and in an 
equal quantity of alcohol of sp. gr. 0*85. (Zeller.) 


Cinaepliane. C 20 H 8 . 

Hirzel. (1S55.) Zeitschr. J. Pharm. 1855, 163 s 182. 

Formation . By distilling wormseed-oil with iodine (p. 317). 

Preparation. The thick brown liquid produced by dissolving iodine 
in wormseed-oil is distilled, and the resulting brown oil is heated to 
above 860°, whereby a distillate is obtained, consisting chiefly of 
cinsebene-cainphor, ciiuebene, cinacrol, and cyiiioL while a mixture of 
cinsephane, cincephene, and cinoephone remains behind. The residue 
well boiled, with alcohol, gives up cinmpbene to that solvent, and after 
the adhering alcohol has been evaporated, is itself soluble in chloroform. 
On mixing this solution with 20 pts. of alcohol of sp. gr. 0*84, it 
deposits a "resin, which, after washing with hot alcohol and water, is a 
mixture of cinsephane and cinsephone. The latter is dissolved out by 
ether, and the residual cinoephane is purified by solution in chloroform, 
preparation with alcohol, and washing with ether. The cinceplione is preci¬ 
pitated from the ethereal solution by alochol. 


Properties. 
taste or smell. 


Very soft, loose, nearly velvet-black powder, without 

Hirzel. 

20 C . 120 .... 93*75 . 93*29 

8 H . 8 .... 6*25 . 6*40 




12S .... 100*00 


99*69 
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Decompositions and Combinations. Cinrephene, when hatted, burns 
away with a glimmering light, without melting or leaving any residue. 
It dissolves in chloroform , but not in ether. (Hirzel.) 


Cinsepiione. O 20 H 1 -. 

Hirzel. (1855.) Zeitschr. J.Pharm . 1855, 1 <33, 182. 

Formation, By distilling wormseed-oil with iodine (p. 817). 

Properties. Soft, loose, light, kermes-brown powder, which adheres 
strongly to glass, to paper, and to the fingers; tasteless and inodorous. 
It has not been obtained quite free from iodine. 

Decompositions and Combinations. When heated , it melts to a black 
mass, gives off empyreumatic vapours, and leaves a light charcoal which 
burns away easily and completely. When set on fire , it burns with a 
yellow non-fuliginous flame, leaving a large quantity of pure charcoal. 
It dissolves readily in chloroform , ether, and wormseed-oil , but is insoluble 
in water, alcohol, and aqueous alkalis. (Hirzel.) 


Cinaebene. C 20 H 16 . 

Hirzel. (1854.) Zeitschr. f. Pharm. 1854, 7, 67. — 1855, 52; 68, 82; 
147; 182. 

Source . In wormseed-oil, together with cinsebene-camphor, and small 
quantities of propionic acid and oxide of propyl. 

Formation. By distilling wormseed-oil with anhydrous phosphoric 
acid, whereby the cinmbene-camphor is dehydrated. 

Preparation. By distilling wormseed-oil with anhydrous phosphoric 
acid in a retort, so long as, together with aqueous products, a light oil 
passes over with brisk but ultimately quiet ebullition, and till only a 
small quantity of oil remains mixed with the phosphoric acid ; shaking 
up the oily distillate with water and carbonate of baryta; and rectifying 
it over anhydrous phosphoric acid after dehydration with chloride of 
calcium. 

Properties . Transparent, colourless, slightly iridescent, refracting, 
mobile. Sp. gr. 0*878 at 16°. Boiling point 172°. Odour slightly 
aromatic, more like that of oil of amber when heated. Cinmbene from 
wormseed-oil, prepared by distilling wormseed with milk of lime, smells 
like oil of lemon. Taste slightly warming, afferwards burning. 

Hirzel. 

20 C . 120 .... 88*23 88*27 

16 H . 16 .... 11*77 11*71 

C 20 H 11 ’’. 130 .... 100*00 99*98 

Isomeric with terebene. Probably identical with Volkel’s cynene. (Sehwanert.) 
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Decompositmis 1 . Cinsebene, when set on fire, burns with a clear 
flame —2. Heated with an equal volume of nitric acid of sp. gr. 1*16, 
it gives off, with violent intumescence and evolution of nitrous acid,— 
first, water containing propionic or acetic acid, and floating thereon, a 
thin colourless oil which has a fruity odour, leaves when evaporated, 
flocks smelling like camphor, is very volatile, is easily set on fire, and 
burns with a clear flame,—and, ultimately, hydrocyanic acid with a small 
quantity of bitter almond-oil, while a viscid resin remains. This resin 
has a peculiar odour like anise and fennel, and yields, by renewed boiling 
with nitric acid of sp. gr. 1*16, a solution which, on cooling, deposits 
toluylic and nitrotoluylic acids, also an undissolved viscid oil which 
appears to be anisylous acid . Ho oxalic acid is formed. A small 
quantity of einiebene added to strong nitric acid colours it dark red ; the 
mixture froths up strongly when heated, and contains a small quantity 
of oxalic acid. Cinsebene, heated with oil of vitriol, acquires a red-brown 
colour. — 3. Dry hydrochloric acid gas colours it wine-red without 
separating crystals ; on dissolving the cincobene thus coloured in alcoholic 
potash, and adding water, a colourless oil separates, having a strong and 
agreeable odour of camphor, and decomposing when heated. 

Combinations. 1. With Water. Cincebene-camphor, Hydrated Cince- 
bene, C 20 H 18 O 2 . Occurs in worm-seed-oil, together with propionic acid 
and oxide of propyl, but cannot be separated in the pure state. 
(Hirzel.) 

2. With Hy dr iodic Acid. Hydriodate of Cincebme , 2C 20 H 1G ,HL — 
Obtained by rectifying the oil which passes over when wormseed-oil is 
distilled with iodine ; collecting apart the last portion of the distillate, 
extracting the cinacrol from it by repeated agitation with aqueous potash; 
washing the residual oil with water, then distilling it with water, and 
collecting separately the la.st portion of the oily distillate, which must 
then be washed with water and dehydrated with chloride of calcium. 

Limpid to pale yellow, tolerably viscid ; has an agreeable camphorous 
peristent odour. Neutral. 


40 C. 

.... 240 .. 

.. 00-00 . 

iiirzcl. 
... 59*GO 

33 H. 

.... 33 ... 

.. 8*22 . 

... 8*0 4 

I . 

... 127 ... 

. 31*78 . 

... 31-59 

2C®H 16 ,HI .... 

.... 400 .. 

.. 100-00 . 

.... 99'83 


It becomes reddish by exposure to the air, and is decomposed by dis¬ 
tillation, even with water. (Hirzel.) 

Ciiuebene is insoluble in water, but dissolves readily in alcohol and 
ether. (Hirzel) 


Cynene. C 24 H 1S . 

Volkel. Ann. Pharm. 89, 358. 

Formation and Preparation . Wormseed-oil is repeatedly distilled 
with anhydrous phosphoric acid; the oil, which resin ises and becomes 
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viscid, is mixed with oil of vitriol; and the layer of liquid which floats 
on the acid is removed, distilled with water after washing, and again per 
se, after dehydration with chloride of calcium. 

Projierties. Limpid and mobile. Sp. gr. 0*825 at 16°. Boils at 
273 °— 175°. Odour peculiar, like that of wormseed; taste faint, after¬ 
wards burning. 

Yolkel. 

24 C . 144 .... 88*89 88*74 

18 H . 18 .... 11*11 11*14 

C- 4 H 13 . 162 .... 100*00 99*93 

Formed from wormseed-oil, C 24 H- 0 O 2 , by separation of 2 At. water. (Yolkel.) 
Probably identical with HirzePs cineebene. (Schwanert.) 

Decompositions and Combinations. 1 . Burns with a bright fuliginous 
flame when set on fire . — 2. With cold strong nitric acid , it becomes 
yellowish-brown; boiled with strong nitric acid , it forms, with violent 
action, a solution which deposits a heavy yellow oil when mixed with 
water; by warm dilute nitric acid it is not altered. It dissolves in 
fuming oil of vitriol , forming a conjugated acid. It is insoluble in zvatjr, 
easily soluble in alcohol and ether. (Yolkel.) 


Cinaspliene. C 20 H 16 or O 0 H 32 * 

Hirzeu. Zeitsch. f Pharm. 1854, 1 7, 182. — 1855, 162, 182 . 

Formation. By distilling wormseed-oil with anhydrous phosphoric 
acid or with iodine. 

Preparation. 1 . The oil which passes over on heating wormseed-oil 
with anhydrous phosphoric acid, is freed from admixed aqueous products, 
and the portion which goes over between 35° and 3*25°, when it is rectified 
perse , is collected and dried over chloride of calcium. — 2 . The brown 
oil obtained by distilling wormseed-oil with iodine is rectified; the light 
brown viscid residue is extracted -with strong aqueous potash, washed 
with water, and heated to 360° as long as oil continues to distil over ; 
and this oil is freed from admixed cinacrol by agitation with warm dilute 
aqueous potash, then with water, afterwards dried with chloride of 
calcium, and rectified. 

Properties. Transparent and colourless by transmitted light, but 
exhibits an indigo-blue iridescence by reflected light; viscid; lighter 
than water. Boils at 315°—325°. Nearly destitute of taste and smell. 

Ilirzel. 

20 C . 120 .... 88*24 88*03 

16 H . 16 .... 11*76 11*63 

C ;o H IG . 136 .... 100*00 . 99*66 

Probably isomeric with colophene. (Hirzel.) 

Decompositions and Combinations . 1. When heated, it becomes 
mobile and gives off vapours smelling like amber; burns with a very 
smoky flame when set on fire. — 2 . When heated with strong sulphuric 

VOL, XIV. Y 
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acid, it is converted into a yellow resin, which has a peculiar musk-like 
odour, and when distilled with aqueous potash, yields, with frothing, a 
distillate smelling of ammonia. 

Cinsephene is insoluble in water, sparingly soluble in cold alcohol , 
easily in hot alcohol, eiker } and volatile oils. 


Cinacrol. C 26 IP0*. 

Hiezel. Zeitschr.f Pharm. 1855, 84; 98, 130. 

Formation . From wormseed-oil: a. by heating with iodine; l. by 
distillation with anhydrous phosphoric acid ; c. by heating with hydrate 
of potash. 

Preparation. Wormseed-oil is distilled with j—iodine ; the mobile, 
dark brown iodated oil which passes over is separated from the aqueous 
distillate, and rectified per se; the nearly black heavy oil which passes 
over towards the end of the distillation is collected and shaken up with 
strong aqueous potash ; the potash-ley, which thereby acquires a dark 
brown-yellow colour, is heated till it becomes inodorous, then distilled 
with a slight excess of dilute sulphuric acid; and the oil which passes 
over is rectified over chalk, and dehydrated by agitation with chloride of 
calcium. 

Properties. Colourless to pale yellow; viscid. Sp.gr. 1*05—l'l5. 
Boiling point about 250°. — Has a faint, not unpleasant, smoky odour, 
a sharp, caustic taste, and produces white, painfully burning spots 
on the tongue. Mixed with hydrochloric acid, it does not colour fir- 
shavings. Permanent in the air. 





Hirzel. 

26 C ...... 

. 156 .. 

.. 75-73 .... 

.... 75*45 

18 H . 

. 18 

.. 874 .... 

.... 9-12 

4 0 . 

. 32 .. 

.. 15*53 .... 

. 15-43 


C 20 H ls O 4 . 206 .... 100-00 . 100*00 


It becomes mobile when heated, and burns quickly with a smoky 
flame when set on fire. 

It dissolves sparingly in water, readily and in any quantity in aqueous 
allcalis and their carbonates, in aqueous alkaline earths , and in ammonia , 
— The aqueous solution forms with neutral acetate of lead, after addition 
of ammonia, a flocculent white precipitate (cinacrol with oxide of lead ); 
with basic acetate of lead , an immediate precipitate, soluble in excess of 
the basic acetate. It colours sesquicidoride of iron bluish green, affording 
a delicate reaction, but not in presence of alcohol. From nitrate of silver 
it throws down pale yellow flocks, reducing the silver when heated, — 
Cinacrol dissolves in alcohol , ether, and acetic acid . (Hirzel.) 
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<7. Volatile Empyreumatic Oils. 

1- Oil of Amber. 

Anthok. (1835.) Bepert. 54, 76. 

Elsner. J . pr . them . 26, 101; Pharm. Centr . 1842, 454. 

Pelletier & Walter. W. Asm. OAwjz. PAys. 9, 99; J". Chem. 31, 

114; Pharm . Centr. 1843, 910. 

Bopping, iww. Pharm. 54, 239; A 7 . Pr. ArcA. 43, 147. 

Marsson. A 7 Pr. .drcA. 62, 1; abstr. Pharm. Centralbl . 1850, 413. 
Zeller. Stud . cither. Oele . Landau, 1850. 

■7/wtfe swccm pyroyentie, Bernsteinol , Bernsteineupion , 

Formation. The empyreumatic oil which passes over in tlie dry 
distillation of amber, either consists entirely of hydrocarbons Laving the 
composition of oil of turpentine, or contains such hydrocarbons mixed 
"with other substances. — It is converted into rectified oil of amber bj separation 
of the simultaneously formed succinic acid, and repeated rectification per se (Martius, 
Bepert , 12,4261, or with water {Pharm. Borass. Ed. vi), whereupon, however, only a 
small quantity of the oil passes over (Marsson), or over pounded glass mixed with a 
small quantity of paste of chloride of lime. (Schulz. JRejjert, 15, 274). — Amber 
yields 25 to 31 p. c. of the crude oil. (Bley & Diesel, N. Br . Arch. 55, 171.) 

Preparation of the Hydrocarbon from Oil of Amber. — 1. In the dry 
distillation of amber, two different oils are obtained, the first of which 
passes over below a red beat, the second at a dull red heat. In rectifica¬ 
tion, the first distils between 110° and 260°, the second between 140° and 
300°,^ and at the end of the process, a solid substance like ozocerite 
remains ; but even repeated rectification does not yield products of con¬ 
stant boiling point. The two oils are scarcely or not at all affected by 
hydrate of potash; hut oil of vitriol attacks them violently, imparting a 
dark colour.. If the two oils are repeatedly shaken np with strong 
sulphuric acid, decanted, distilled per se, again shaken np with sulphuric 
acid, and so on, they both yield the same colourless mobile oil, which is 
no longer coloured by strong sulphuric acid, and boils between 130° and 
400°. This oil, after rectification over potassium and anhydrous phos¬ 
phoric ac:d, or over anhydrous phosphoric acid alone, lias the composition 
given below, and that which distils between 130° and 175^ has a vapour- 
density = 4*3; hence Pelletier and Walter assign to it tlie formula 
C 18 H U (calo. vapour-density 4-23). (Pelletier and Walter.) 

2. When oil of amber is shaken up with potasli-ley, it yields to this 
liquid a brown-red substance, and nothing afterwards to oil of vitriol. 
The oil treated with potash-ley, dilute sulphuric acid, aud lumps of 
potash, begins to boil at 140°, after standing over chloride of calcium, then 
distils over till the temperature rises to 170° or even higher, while a thie 
dark-coloured residue remains. The portion which distils between 160° and 
170 is Dopping’s oil a . Potassium separates a small quantity of gas 
from it, probably because it contains water; if this oil be left in 
contact with ^quicklime for a week, and then rectified, it boils between 
170 and 190 , and then forms the oil b. When oil of amber purified by 
hydrate of potash is mixed carefully and without heating, with several 
volumes of oil of vitriol, and the mixture is left at rest, it separates into 
two layers, the upper of which, if removed and washed with caustic 

Y 2 
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potaslx (if repeatedly treated with oil of vitriol, it would ultimately 
dissolve altogether), then brought in contact with quicklime and rectified, 
boils partly between 190° and 200° (oil c ), and differs from the oils a and 
6, in odour, specific gravity, boiling point, and refracting power. —* 
Between 210° and 220°, an oil cl passes over, yellow and smelling like 
poppy-oil. whilst a yellow residue is left, which after cooling is solid and 
inodorous. (Dopping.) 

3. Marsson obtained the oil which he examined, by rectifying crude 
oil of amber, dehydrating and de-acidising the distillate with pulverised 
quicklime, and rectifying till ■§■ had passed over. 

4. Fox* the preparation of his amber-eupione (which appears to be identical with 
the hydrocarbon obtained by method I or 2,) Eisner mixes rectified oil of amber, 
gradually, with agitation, and avoiding rise of temperature, with 18 vol. oil of vitriol, 
decants the layer which separates after standing for some time, washes it with water, 
dries out over chloride of calcium, and rectifies. 

Properties. Transparent, colourless, or pale yellow, mobile or viscid 
oil, of no constant boiling point, and varying in specific gravity according 
to the temperature at which it has distilled ; it alters partially in boiling 
point at each repetition of the distillation, and leaves a residue (on which 
account also its vapour-density cannot be determined.) (Dopping - , 
vid. sup.) 

Crude oil of amber varies in colour from yellow to brown-black. 
(Anthon.) Sp. gr. 0*87—0 - D3 (Anthon) ; 0*91—0 - 936 at 20° (von Hees, 
N. Br. Arch, 01, 18); 0*85—0*89. (Zeller.) Sp. gr. of the crude oil 
0*9003 and 0*9219 at 15° (Marsson); of the rectified oil, 0*8795 at 16° ; 
of the oil rectified with water, 0*8S41 at 15°; of tho most volatile 
distillate, 0*8403 ; of amber-eupione, 0*645 at 19° (Eisner) ; of that 
which passes over between 180° and 190°, 0*992$ (Dopping); of the 
most volatile distillate, 0*8798 ; of the later distillate, 0*9176. (Marsson.) 
Boiling point, 130° to 260° and higher; of amber-enpione, 280° (Eisner); 
3 30°—270° and higher (Pelletier & Walter); 160°—166° and higher 
(Marsson); 140°—170 3 and higher. (Dopping.)— Taste and odour pecu¬ 
liarly unpleasant and pungent. — Amber-eupione smells like ripe fruit. 


(Eisner.) 

Neutral. 

20 C.. 

16 II . 

(Dopping, Zeller.) 

.. 120 .... 88*24 . 

.. 16 .... 11*76 . 

Pelletier & Walter. 

87*39 to 89*19 

31*30 .... 10*10 


C 20 !! 16 . 

... 136 

.... 100*00 . 

98*69 .... 

99*29 




Dopping. 


Marrson. 




mean. 


mean . 


a. 


1. c. 

d. 

e . 

C 

. 87*03 

.... 

87*97 .... 87*48 

.... 87-32 


H 

. 11*54 

.... 

11*53 .... 12*06 

.... 11*98 

. 11*70 


98*57 

.... 

99*50 .... 99*54 

.... 99-30 

. 98*37 


Eisner found in rectified oil of amber 84*0 p. c. C, 8*6 H and 7*4 O ; in amber- 
eupione 84*55 p. c. C, 11*98 H and 3*47 O, whence he assigns to the latter, the 
formula C 32 H 2 '0 or C^H^O. Dopping and Marrsson regard Eisner’s analyses as in¬ 
correct. Pelletier and Walter’s formula, C 18 H 14 , requires 88*53 p. c. C and 11*47 II, 
(comp, page 323.) 

Decompositions. 1. Oil of amber, even after rectification, leaves when 
distilled a dark brown viscid residue (amber-colophony). (Eisner, 
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Dopping.)— 2. It burns witli a very smoky flame when set on fire. 
(Dopping.)— It does not absorb oxygen when exposed to tbe air. 
(Dopping.)— 3. Rectified oil of amber is coloured brown by iodine , but 
does not become lieated (Eisner); it is partially resinised thereby. 
(Zeller.) — Amber-eupione dissolves iodine with red-brown colour. 
(Eisner.) — The volatile portions of rectified oil of amber, not yet treated 
with oil of vitriol, acquire a transient blue colour when treated with 
chlorine, and finally give off hydrochloric acid, become viscid, and heavier 
than water; the less volatile portions are scarcely altered thereby. 
(Pelletier & Walter.) — 4. Oil of amber absorbs a small quantity of 
hydrochloric acid gas , acquiring a dark colour, but becoming colourless 
again, on addition .of water. (Dopping.) Oil of amber treated with 
hydrochloric acid gas is altered in colour and smell, but does not form an 
artificial camphor. (Pelletier and Walter.) — 5. Oil of amber prepared 
by method 1, imparts a reddish colour to strong sulphuric acid , but 
remains itself colourless. (Pelletier and Walter.) Oil of amber prepared 
by 2, dissolves when repeatedly treated with oil of vitriol, partially each 
time, and completely in the end. (Dopping.) (For the behaviour of the 
crude oil, and of the rectified oil not purified with oil of vitriol, see page 323.) 

-— 6. In contact with nitric acid , oil of amber acquires an odour of musk, 
and becomes resinised. (Marggraf, Ann. Chim. 73, 182.) The resin 
thus produced is the so-called artificial musk.—Nitric acid of sp. gr. 
1‘36 colours oil of amber cberry-red, and afterwards brown (Anthon); 
acid of sp. gr. 1 *28 colours it violet (Zeller) ; more dilute acid colours it 
yellowish brown. (Dopping.) Cold fuming nitric acid or hot dilute 
nitric acid yields artificial musk. (Foltz, JRepert , 4, 226, and others.) 
Fuming nitric acid colours amber-eupione dark red-brown, whereupon 
water, after a few Lours, throws down artificial musk. (Eisner.) 
Respecting artificial musk, see especially Eisner, /. pr. Chem . 26, 97; Foltz, Repert, 
4, 226; .Marsson, N. Br. Arch. 62, 8.) — When rectified oil of amber is boiled 
for 14 days with nitric acid of sp. gr. 1*3, an acid distillate Is obtained 
containing acetic, propionic, and butyric acids, whilst a whitish yellow 
resin separates from the residue, and a larger quantity of it on addition 
of water. (Marsson.) It is to the presence of the volatile acids just mentioned, 
that artificial musk partially owes its odour. (Marsson.) — 7. Rectified oil of 
amber, and amber-eupione, do notact upon potassium. (Eisner; Pelle¬ 
tier and Walter.) Neither is purified oil of amber altered by aqueous 
potash or ammonia. 


Combinations. Oil of amber dissolves at the heat of the hand in 50 
pts. of alcohol of sp. gr. 0‘855, likewise in 2 pts. of alcohol of sp. gr. 0*8 
(Anthon), in 15 pts. alcohol of sp. gr. 0*85. (Zeller.) — The saturated 
solution, on cooling, deposits an oil which redissolves on the application 
of heat. (Anthon.) — Crude oil of amber yields to alcohol of 0*83, a dark 
yellow oil having a balsamic and penetrating odour (75*33 C, 14*04 H, 
10*63 O) ; and from the residue, ether extracts a transparent kneadable 
resin (78*60 C, 12*82 H, 8*58 O), leaving a yellow crystalline residue 
(79*87 C, 14*92 H, 5*21 O), which burns without flame. (Drapiez, Bchw . 
30, 119.) 

Oil of amber dissolves readily in ether (Eisner, Dopping), in 2 pts. of 
ether (Anthon), in oils both fixed and volatile. (Eisner.) 

Oil of amber, when heated, dissolves a large quantity of sulphury 
which crystallises out on cooling ; it dissolves a large quantity of caout « 
choucy and a very small quantity of amber . (Dopping.) 
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2. Empyreumatic Oil of Birch. 

Sobrere. (1842.) iV. J. Pharm. 2, 207; Ann. Pharm. 44, 121.— 
1Y. J . Pharm . 3, 288. 


Brenzliches BirkendL Essence de Bouleau, 

Occurs in the tar obtained in Enssia by the dry distillation of birch- 
bark. — When the tar is distilled by itself, and the acid oil which floats on 
the watery distillate is repeatedly treated with potash-ley and rectified in a 
stream of carbonic acid, a colourless oil passes over at 156°, having a 
sp. gr. of 0-847, containing 88-05 p. c. C, and 11*95 H, therefore C 29 H 16 
(calculation 88*23 p. c. C, 11*77 H); as the distillation proceeds and the 
boiling point rises, it becomes mixed with oxygenated oils containing less 
carbon and hydrogen. 

The oil which passes over at 150° solidifies partially at 16°—17°; has 
a vapour-density of 4*975 (calculation = 4*7144, [p. 245]), smells like 
oil of turpentine, but fainter and disagreeably. — It tabes up oxygen and 
resinises when exposed to the air ; yields by distillation with nitric acid 
a green oil (which loses its colour and deposits resinous flocks at 100°), 
and 1—2 p>. c. hydrocyanic acid ; and when distilled with a mixture of 
2 vol. nitric acid and 8 vol. water, becomes yellowish brown, thickens 
and sinks to the bottom of the distillate. It absorbs 32 p. c. hydro¬ 
chloric acid gas, becoming black, but without forming artificial camphor, 
and dissolves sparingly in ivate r, easily in alcohol and in ether. 


3. Caoutcliin. 

Himly. (1835.) Biss . Gotting. 1835, 47; Ann . Pharm . 27, 41; ahstr. 

Report, 60, 3 05, 

C. G-keville Williams. Proceedings of the Royal Society , 10, 517. 

Kautschin . Discovered and investigated by Himly; further by Williams. 

Source and Extraction . Caoutcliin occurs, together with many other 
substances in oil of caoutchouc. (Himly, vid. inf) Obtained also from 
gutta percha. (Williams.) Oil of caoutchouc boiling at 140° — 280°, 
obtained by fractional distillation, is repeatedly shaken up with dilute 
sulphuric acid, washed with water, then alternately with potash-ley and 
with water, and distilled with water several times. The liquid which 
passes over is dehydrated with chloride of calcium, and rectified per $e, 
the portion which goes over between 160° and 175° being collected apart, 
and from this, by repeated rectification and removal of the portions which 
distil over below 166° and above 174°, caoutcliin is obtained, boiling 
between 168° and 171°. By repeated fractional distillation, this product 
may be brought to boil at 171°; or the purification may be effected by 
passing dry hydrochloric acid gas into the cooled oil previously dried over 
chloride of calcium (whereupon it turns blackish green), whereby hydro- 
chlorate of caoutchin is formed, decanting this liquid frdm the resin after 
it has stood for several days, dissolving it in absolute alcohol, and preci- 
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pitatiug with water. The hydrochlorate of caoutchin again dehydrated 
and repeatedly distilled over caustic lime or baryta, then over potassium 
as long as the metal becomes coloured, yields pure caoutchin. (Himly.) 

Properties. Transparent, colourless, mobile; mates grease-spots on 
paper which soon disappear, leaving a faint odour. Sp. gr. 0*8423 at 16°. 
Boiling point 171*5° at 0 75 met. pressure. Does not solidify at — 39°. 
Vapour-density 4*461 (Himly); 4*65 (Williams). Has but little electric 
conducting power. Smells like oil of China oranges (Apfelsinenol p. 304), 
but less agreeably. Has a peculiar aromatic taste, burning but not bitter. 
(Neutral, Himly.) 

Himly. Williams. 

20 C . 120 .... 88-23 87*00 .... 88*1 

16 H . 16 .... 11*77 11-56 .... 11*9 

C^H 16 . 136 .... 100*00 98-56 .... 100*0 

Vol. Density. 

C-vapour. 20 8-3200 

H-gas. 16 1*1088 

Caoutchin-vapour .. 2 9-4288 

1 . 4*7144 

Williams’s numbers are the mean of three analyses, two of which were made with, 
caoutchin obtained from gutta perclia. 

Decompositions . 1. Caoutchin volatilises partially when exposed to 
the air , leaving a residue produced by absorption of oxygen; by prolonged 
contact with the air, it acquires a persistent bitter taste, and is finally 
converted into a yellow, tough, bitter resin (which appears to contain nitrogen)- 
Caoutchin kept for a year in bottles containing air and not quite closed, does notdeposit 
crystals, but becomes yellow, bitter, and less soluble in alcohol and ether than before; 
it gives off gas-bubbles with potassium, often with a rapidity amounting to ebullition ; 
and is for the most part decolorised by agitation with aqueous potash, yielding to it a 
bitter substance. (Himly.) Peroxide of hydrogen converts caoutchin into 
a resin. (Himly.) — 2. With chlorine it turns brown, becomes heated to 
inflammation, gives off hydrochloric acid, and forms chlorocaoutchin. — 

3. With bromine , it gives off hydrobromic acid, with effervesence, but 
remains colourless and transparent; it readily abstracts bromine from its 
solutions in water, alcohol, and ether, forming heavy drops of oil. 
Caoutchin mixed with d- vol, water decolorises bromine till 248 pts. 
bromine have been added to 100 pts. caoutchin (Williams, Chem. Gciz. 
263, 365 ; J. pn\ Chem. 61, 20) ; according to more recent determinations 
by Williams ( Proc . Boy. Soc. 10, 517), 0*1091 grm. caoutchin decolorises 
0*2527 grm. bromine (in 20 cub. cent, of water), which is in the ratio of 
231*7 pts. bromine to 100 pts. caoutchin, or nearly 4 At. bromine to 
1 At. caoutchin (calculation 235*3 bromine to 100 pts. caoutchin). [Oil of turpen¬ 
tine likewise decolorises bromine in the ratio of 1 At. to 4 At. bromine. (Williams.)] 

4. By the alternate action of bromine and sodium on caoutchin [or oil of 
turpentine], 2 At. hydrogen are removed, and cymene, C 20 H U , is produced, 
having exactly the same odour as that obtained from oiFof cumin (p. 184). 
(It gave as the mean of three analyses 89*4 p. c. C and 10*4 H.) At the same 
time there is produced au oil (paracymene) having the composition of 
cymene but boiling at 300°. (Williams, Proc. Boy. Soc . 10, 517.) — 

5. With iodine , caoutchin acquires a black brown colour, especially when 
heated; and, if dropt upon iodine, gives off hydriodic acid with effer¬ 
vescence, but without taking fire. From aqueous alcoholic or ethereal 
solutions of iodine, it abstracts the iodine, forming iodocaoutchin, which 
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is a black-brown oil, giving off hydriodic acid when distilled, easily 
decomposed by heating with oil of vitriol, bromine, chlorine, fuming 
nitric acid, or potash, nearly insoluble in water, but soluble in alcohol and 
ether. Caoutchin, distilled with excess of iodine, forms a colourless, 
fragrant oil, similar to that which is produced by the action of oi of 
vitriol on caoutchin, giving off at the same time a large quantity of 
hydriodic acid. (Himly.) — 6. With nitric oxide , caoutchin gradually 
turns yellowish; with nitrous acid , yellow and green, and is gradually 
converted into a very sharp and bitter-tasting yellow resin, soluble in 
alcohol and ether. — 7. It is not altered by dilute nitric acid; but con¬ 
centrated nitric acid colours it rose-red, yellow, blue, then again yellow, 
with rise of temperature, evolution of nitric acid, and formation of a 
yellow resin ; fuming nitric acid acts still more strongly. The yellow resin 
thus formed is brittle at 0°, tough and ductile when moderately heated, melts at a 
stronger heat, swelling up and giving off white, very offensive vapours, and ultimately 
takes tire, burning with iiame, and leaving a large quantity of spongy charcoal; distilled 
with potash, lime, or baryta, it gives off ammonia having an empyreumatic odour; it 
dissolves very readily in aqueous potash, carbonate of potash, and ammonia, easily in 
alcohol both hot and cold, and is separated by water from tbe bitter solution in the 
form of a yellow powder; when repeatedly distilled with, fuming nitric acid, it forms 
oxalic add. — 8. Caoutchin gradually heated with concentrated aqueous 
chloric acid, becomes hot, and forms cblorocaoutchin and perchloric acid. 
— 9. It is decomposed by iodic acid . — 10. Boiled with crystals of chromic 
acid, it forms a yellow resin. —11. When dropt into oil of vitriol , it 
becomes beated, eliminates sulphurous acid, and forms a brown unctuous 
acid, yielding with carbonate of baryta, a soluble baryta-salt, which, 
when decomposed by sulphates, forms non-crystalline salts, soluble in 
water. (Himly.) The formula of this acid is C 20 H 16 S 2 O 6 ; its lime-salt 
gave by analysis 8*3 p. c. calcium, the formula C 20 H 15 CaS 2 O 6 , requiring 
S’5 p. C. (Williams.) Caoutchin is coloured red-brown to black by oil of vitriol, 
becoming viscid, giving off sulphurous acid, and separating after 24 hours, a colourless 
oil floating on the surface which appears to be impure eupione. This oil, washed with 
water and dehydrated with chloride of calcium, has a specific gravity of 0*86, boils at 
203°, smells like rock-oil, has an aromatic taste, volatilises without alteration, and is 
neutral; it is not decomposed by fuming nitric acid, absorbs only a small quantity of 
hydrochloric acid gas, is but slightly altered by boiling with oil of vitriol, and dissolves 
in alcohol in all proportions. When the thick acid liquid below this oil is mixed 
with water, and left at rest, an oil separates from it and collects on the surface of the 
acid water. This latter oil has an odour different from that of caoutchin, aromatic like 
that of rosemary ; it is soluble in alcohol, still more in ether, and yields by distillation 
a strong-smelling oil, easily soluble in alcohol and ether, decomposed by fuming nitric 
acid and hot oil of vitriol,—also a resin, which separates from its ethereal solution on 
addition of alcohol, as a yellow, inodorous and tasteless powder, which melts below 100°. 
Dilute sulphuric acid does not act npon caoutchin. —12. Caoutchin, boiled with 
selenic acid of sp. gr. 2*23 turns brown, and gradually decomposes.— 
13. It is not decomposed hy phosphoric or phosphorous acid. — 14. With 
dry hydrochloric qcicl gas , it becomes bot, acquires a brown colour, and is 
converted into hydrochlorate of caoutchin. —15. Hydriodic and hydro- 
bromic acids act in like manner, —16. With arsenic acid it turns yellow, 
blackens on boiling, and leaves an insoluble residue. —17. Distilled with 
potassium, it gives off a few gas-bubbles, covers the metal after a while 
with a grey film, then remains unaltered; it is likewise unaffected by 
sodium, potash, soda, baryta, or lime. —18. It converts cupric oxide on 
boiling into cuprous oxide; permanganate of potash, on boiling, into per¬ 
oxide of manganese; but exerts no de-oxidising action, even at the boiling 
heat, on protoxide of lead, minium , peroxide of lead, mercuric oxide, or 
chromate of potash, 19. Heated with terchloricle of gold or bichloride of 
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platinum , it gives off hydrochloric acid and forms ehlorocaoutchin. -— 
20. With ierchloride of antimony , it turns yellow, and on boiling, dark 
green, and forms impure liydrochlorate of caoutcliin. Similarly when 
boiled with mercuric chloride , it forms hydrochlorate of caoutcliin; with 
mercurous chloride, no action takes place.—21. With sesquichloride of 
iron , it forms a black-brown mixture. 

Combinations. Caoutchin absorbs in 14 days, 45 vols. oxygen, with¬ 
out becoming saturated ; in 3 weeks, at 20°, it absorbs *2 vols. oxygen. 

It dissolves in 2000 pts. of water. It takes up a small quantity of 
water in the cold, and at higher temperatures, a larger quantity, which 
separates on cooling. It may be dehydrated by agitation, but not by 
distillation with chloride of calcium. 

It docs not absorb carbonic oxide, marsh gas, or olefiant gas, but takes 
up 11 vols. carbonic acid. Caoutchin, saturated with carbonic acid, 
absorbs oxygen and evolves in 3 weeks 6 vols. carbonic acid. 

Of phosphorus , it dissolves a small quantity in tbe cold, more when 
heated. The hot solution, which shines in the dark, deposits the greater 
part of the phosphorus on cooling, at first in fused globules, afterwards in 
small rhombohedrons. 

Of sulphur , it dissolves a little in the cold, -§- pt. when heated. The 
hot solution deposits on cooling, slender shining needles, and at last 
octohedrons, still however retaining in solution a quantity of sulphur 
larger than that which caoutchin can take up in the the cold. Caoutchin 
does not absorb sulphuretted hydrogen, but dissolves bisulphide of carbon 
in all proportions. Selenium and selenious acid do not dissolve in 
caoutchin. 

With Hydrochloric Acid. Hydrochlorate of Caoutchin. Monochlorhydrafe 
de caoutcMne liquide. (Gerhardt.) Caoutchin cooled with ice is completely 
saturated with dry hydrochloric acid gas, and the dark brown liquid, 
which is transparent only in thin layers and fumes strongly in the air, is 
shaken up with water, to remove free hydrochloric acid. 

Brown. Sp. gr. 0*95 at 15°. Does not solidify at 39°. Odour strongly 
hut repulsively aromatic, like that of thyme; persistent; taste, mild but 
disagreeable. 


20 C. 

.... 120*0 . 

... 69*6 ... 

Himly. 
. 70*08 

17 H. 

.... 17*0 . 

... 9*9 ... 

. 9*67 

Cl. 

.... 35*5 . 

... 20*5 ... 

. 20*30 

C 20 H I6 ,HC1 .... 

.... 172*5 . 

... 100*0 ... 

. 100*05 


When set on fire, it burns with a red, strongly fuliginous flame, green 
at tlie edges. Gives off hydrochloric acid gas when distilled. Treated 
with chlorine or bromine, it gives off hydrochloric acid gas, and is con¬ 
verted into chloro- or bromo-caoutchin. It is not decomposed by 
aqueous potash or soda, but when distilled over lumps of potash, soda, 
lime, or baryta, it gives up its hydrochloric acid to the alkali. 

It dissolves in absolute alcohol, in ether, and in acetate of ethyl, but on 
adding water or weak alcohol to either of these solutions, the whole of 
the caoutchin is precipitated. 

With Hydrobromic Acid, caoutchin forms a compound analogous to 
the hydrochlorate ; also, hut less easily, with hydriodic acid. 
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Caoutchin dissolves in the cold a small quantity of iodide of sulphur; 
the solution, when boiled, gives off sulphuretted hydrogen, and leaves a 
black thick residue. It dissolves a small quantity of iodide of phosphorus, 
forming a brown solution which is decolorised by water. From an 
aqueous solution of bromide of iodine, it withdraws the whole of that 
compound, forming a bluish-green balsam, in which neither bromine nor 
iodine can be detected by metallic silver. It does not dissolve mercui'ie 
iodide in the cold ; but with the aid of heat, it forms a yellow solution 
which, on cooling, deposits almost all the mercuric iodide in yellow scales, 
which after a while become red again. 

It absorbs in five weeks 5 vols. nitrogen, a small quantity of nitrous 
oxide, and assumes a yellowish tint after some time by contact with 
nitric oxide. It absorbs 3 vols. ammonia gas. It does not unite with aqueous 
ammonia. It does not absorb cyanogen gas, but hydrocyanic acid gas is 
absorbed by it, and chloride of cyanogen, in almost any quantity. 

It dissolves a small quantity of iodide of carbon when heated there¬ 
with, and deposits it in shining laminae on cooling. TV hen boiled with iodide 
of carbon, it turns brown. It dissolves with facility the chlorides of carbon, 
sulphur, and phosphomis. Mixes in all proportions with xanthic acid. 

Caoutcliin is slightly soluble in concentrated formic and acetic acids. 
The solutions prepared with aid of heat, deposit on cooling nearly the whole of the 
caoutcliin in combination with formic and acetic acids. Caoutcliin dissolves malic 
acid in very small quantity ; oxalic, citric , and tartaric acids, not at all. 
All these acids, boiled for some time with caoutcliin, produce a brown 
glutinous substance. Caoutcliin, with aid of lieat, dissolves a large 
quantity of benzoic acid, which partially separates in the crystalline state 
on cooling. It does not dissolve tannic, mucic, or succinic acids. 

Caoutcliin dissolves in all proportions in absolute alcohol, ether, and 
acetate of ethyl, but is not soluble in chloride of ethyl. The alcoholic 
solution deposits part of the caoutcliin on addition of weak alcohol, and 
the whole when mixed with water. From the ethereal solution, water 
does not separate the caoutcliin, unless alcohol is likewise added. The 
alcoholic solution burns, when set on fire, with a bright flame, which, if 
the right proportions have been chosen, does not deposit any soot. 

Caoutcliin dissolves in oils both fixed and volatile. 


Appendix to Caoutcliin. 

1. CMorocaoiitehin. 

Hiivily. (1835.) Dissertation, Gottingen, 1835, 70. 

ChlorkautscJiin. Formed by the action of chlorine on caoutcliin; also 
by boiling caoutchin with terchloride of gold or bichloride of platinum. 

Preparation. Dry chlorine gas is passed into a flask having a layer 
of caoutchin at the bottom, the delivery-tube not however reaching to 
the surface of the liquid, but terminating a few lines above it, and the 
mixture being at first cooled with ice; and the resulting oil, — which is 
brown at first, but, when completely saturated with chlorine, becomes 
colourless and viscid, and gives off a larger quantity of hydrochloric acid 
gas,—is washed with a very weak soda solution, then with water, and 
finally dehydrated over oil of vitriol. 
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Properties. Transparent, colourless, viscid. Sp. gr. 1*433. Does 
not' become crystalline on cooling. Has a peculiarly strong ethereal 
odour, and an intolerably and persistently sharp, burning taste. 
Neutral. 

Decompositions. 1. When distilled , it gives off extremely irritating 

hydrochloric acid vapours. — 2. Boiled for some time with oil of vitriol , 
it gives off hydrochloric acid and becomes carbonised. — 3. By distillation 
with potash, lime, or baryta, it yields a variety of oily products. 

Combinations. It dissolves in hot nitric acid and in hot oil of vitriol, 
separating out unchanged on cooling. 

It dissolves sparingly in water , easily in alcohol and eiher 3 and is 
precipitated from its alcoholic solution by water. 


IT 2. Isoprene. C 10 H 8 . 

C. G. Williams. (1860.) Proceedings of the Royal Society , 10, 516. 

Produced, together with eaoutchiu, by the dry distillation of 
cauotchouc and gutta percha; purified by repeated cohobation over 
sodium. 

It is an exceedingly volatile liquid, of sp. gr. 0*6S23 at 20°, Boils 
between 37° and 38°. Vapour-density 2*44. 





■Williams. 


Yol. 

Density. 

10C .. 

.. 60 . 

... 88-23 . 

. 88-0 

C-vapour. 

. 10 ... 

.. 4*1600 

8 H 

.. 8 . 

... 11-77 .. 

. 12*1 

H-gas . 

. 8 

.. 0*5544 

C'°H S 

.. 68 . 

... 100-00 . 

. 100*1 

Yap. of Isoprene.. 

. 2 .. 

1 .. 

.. 4-7144 
.. 2-3572 


This experimental composition is the mean of five analyses, three of specimens 
from caoutchouc and two from gutta percha. Isoprene is polymeric with caoutchin 
being related to it in the same manner as amylene to paramylene. From the similarity 
of composition between isoprene, caoutchin, and pure caoutchouc, Williams is of opinion, 
that the decomposition of caoutchouc by heat is simply the disruption of a polymeric 
body into substances having simple relation to it. 


Oxide of Isoprene , C 10 H 8 O. Isoprene exposed to the air for some 
months, thickens, and acquires bleaching properties, owing to the absorp¬ 
tion of ozone. On distilling the ozonised liquid, a violent reaction takes 
place, the unaltered hydrocarbon distils off, and the residue solidifies to a 
pure white, amorphous mass, containing : 


Williams. 

10C . 60 .... 78-95 78*8 

8 H . 8 .... 10*52 10-7 

O . 8 .... 10*53 10*5 


C 10 Ii 8 O 


76 .... 100*00 


100*0 
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Borneol or Borneol-alcohol. 

C 20 H 18 O 2 = C 20 H 16 ,2HO. 

Pelotjze. (1841.) Compt. rend. 11, 865; Ann.’Fharni. 40, 326; abstr. 

J. pr. Chem. 22, 379; J . Pharm. 26, 645; JRepert. 72, 364. 
Geriiardt. H. Ann. Chim. Phys. 7, 286; Ann. Pharm. 45, 38; abstr. 

Compt. rend. 14, 832; J. pr. Chem. 27 3 124; further, 28, 46. 
Berthelot. Pf. Ann. Chim . PAys. 56, 78; abstr. Compt. rend . 47, 265; 
Pharm . 110, 267; Repertoire de Chimie pure } 1,64; Pharm . 
112,363. 

Relating especially to the Modifications of Borneol: 

Jeanjean. Compt. rend. 42, 857; further, 43, 103; /. 69, 

204; jlwn. Pharm. 101, 94; C74m. Ceniralbl. (1S56.) 575 and 672. 

Ojcyde de Bornene. (Laurent.) Camphol , Alcohol camp7iolique. (Berthelcd.) 
Fester Borneo-camphor, Cam.phre solids de Borneo; Baros-campher , Sumatra-cam - 
y/ter, Dryobalanops-campher , Camphora Bumatrana , C. Borniensis , (7. Malagana . 
Capuhr Barruhs of the natives. 

Source and Formation . 1. In the cavities of old stems of Dryo~ 

balanops Camphora (Colebrooke ), a tree growing in Sumatra, especially in 
the province of Baros, more rarely in Borneo. (De Vries o, Hederlandsch. 
Kruidlcundig. Archiff, 3, 1; Hookeds Journal of Botany, 1852, 33 and 
68 ; abstr. Pharm. J. Trans. 12, 22 ; v. Kessel, TFieu. Akad. Ber. 8, 
4IS.) It is scooped out of fissures in the stems of hewn trees with small 
pieces of wood or nails. (De Vriese.) It occurs in the cavities of the 
stems generally mixed with camphor-oil (p. 314), and as a crystalline 
sublimate in the upper part of the cavities, when they are not quite filled 
with the oil. (Motley, Pharm. J. Trans. 12, 300.) 

2. Oil of valerian contains borneol (and the other constituents mentioned at 
page 313), which, on rectifying the most volatile portions, sometimes, but 
not always, sublimes in the neck of the retort; hence it appears to he 
produced occasionally from valerene by the action of hydrate of potash, 
just as it is obtained (p. 313), sometimes abundantly, sometimes but 
sparingly, on setting aside a mixture of valerene and potash-ley, and 
subsequently distilling it. (Gerbardt.) The crystals thus obtained arc 
not borneol, but valerian-camphor, C 2i H 20 O 2 , either existing ready formed 
in the oil of valerian, or produced from the valerol by distillation. 
(Pierlot, FT. Ann. Chim . Phys. 59, 291.) This view does not agree with 
Gerhardt’s analyses j moreover, both Gerhardt and Rochleder obtained from oil of 
valerian, common camphor, which probably can be produced .only from borneol. 

(KrO 

3. From common Camphor. When camphor is heated with alcoholic 
potash, borneol is produced, either with evolution of oxygen : 

C 20 H 1G O 2 4 - 2 HO — C 20 H ls O 2 + 2 0; 

or with simultaneous formation of camphic acid : 

2 C 20 H 1G O 2 + 2 HO = C 20 H 18 O 2 + C 20 H 1G CM, 

slowly at 100°, more quickly at higher temperatures. (Berthelot.) 
When 2 pts. of common camphor are sealed up in a tube with 1 pfc. 
hydrate of potash or soda and 5 — 6 pts. alcohol, and heated in the oil- 
bath to 180°—200° for 8 or 10 hours, or to 100° for several weeks, a 
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product is obtained from which water separates an oil, and a solid mixture 
of borneol and common camphor. The oil decanted and filtered, and 
submitted to fractional distillation, yields, below 240°, an additional 
quantity of this mixture, a viscid oil afterwards passing over, and a 
residue being left in the retort. This mixture may be purified from oil 
by pressure and sublimation, and then contains about 10 per cent, of 
common camphor with 90 per cent, of borneol. To remove the former, 
the mixture is heated with 2 pts. of stearic acid to 200° for several hours 
(or to 160°—180 c for several days), whereby the common camphor is 
volatilised : the residual stearate of borneol is decomposed by beating it 
to 120° with pt. finely pulverised soda-lime, and the borneol which 
sublimes in the neck of the retort, leaving a residue of stearate of lime, 
is collected : it amounts to about of the camphor employed. 

Properties . Small, white, transparent, easily friable crystals (Pelouze, 
Gerhardt, Berthelot); six-sided rhombohedral prisms. (Pelouze.) Native 
borneol forms small lumps of round and oval shapes, fiat, white, thin, and J inch in 
diameter, mixed with very small dirty white granules, (v. Kessel.) Lighter than 
water. (Pelouze.) According to Christison, it is heavier than water. {N. Br, 
Arch. 48, 82.) Melts at 1 9S° (Pelouze), less easily than common camphor. 
(Gerhardt.) Boils without decomposition at 212° (Pelouze), a little 
below 220° (Berthelot.) It is less volatile than common camphor. 
(Gerhardt, Mosley.) Sublimes even at common temperatures, and boils 
at a temperature not far from its melting point. (Berthelot.) Rotatory 
powerof native borneol 33’4° to the right (Biot, Compt. rend . 11, 370), 
of the artificial, 44'9° to the right. (Berthelot.) Borneol, prepared with 
camphor obtained from oil of amber, exhibits 10 times less dextro-rotatory power than, 
artificial borneol. (Berthelot) Borneol smells like common camphor and at 
the same time like pepper (Pelouze, Gerhardt, Berthelot) ; its odour is 
more agreeable (Motley ); it has a burning taste like a volatile oil. 
(Pelouze.) 

Gerhardt. Berthelot. 


20 C . 

... 120 . 

... 77*92 ... 

mean. 

. 77-69 . 

... 77-6 

18 H . 
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Gerhardt examined borneol from oil of valerian; Berthelot, that from common 
camphor. — Borneol is related to common camphor in the same manner as alcohol to 
aldehyde. 

Decompositions . I. Borneol heated with moderately concentrated nitric 
acid , gives off red vapours, and is converted into an oil which floats 
on the acid, and from which water separates common camphor. A 
similar decomposition takes place, slowly in the cold, more quickly and 
violently with strong nitric acid. (Pelouze, Berthelot): 

C £0 H ls O 3 = 2 H + C 20 H 1C Q 2 . 

2. By distillation with anhydrous phosphoric acid , it is resolved into water 
and a hydrocarbon C 20 H 1G (Pelouze), which, according to Gerhardt, is 
identical with his borneene and that of Pelouze (p. 313).— 3. Heated 
with moderately strong hydrochloric acid, it forms hydrochlorate of 
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borneol, Slightly heated borneol, or its cold alcoholic solution, absorbs but a small 
quantity of hydrochloric acid gas. (Berthelot.) — 4. Heated for some time to 
200° in a sealed tube with benzoic acid , it forms benzoate of borneol; with 
stearic acid, stearate of borneol. (Berthelot.) 

Borneol dissolves sparingly in water (Pelouze) ; not at all. (Ber- 
tbeloi;.) — It dissolves readily in alcohol and in ether . (Pelouze, Ber- 
tlielot.) — From a solution of 2 pts. borneol in 10 pts. absolute alcohol, 
100 pts. of water separate, after three days standing, 1*2 pts. of borneol, 
and on agitating the liquid with ether, the ether takes up an additional 
0*0 pt. of borneol. (Berthelot.) 


Compounds Isomeric with Borneol, 

1. Laevo-rotatory Borneol, 

Occurs in the alcohol produced by fermentation of madder-sugar, and 
is obtained by collecting the laminae which crystallise out from the liquid 
on standing, or in the fractional distillation conducted as described at page 
313. It is pressed between filtering paper, and then purified by washing 
with a large quantity of water and repeated crystallisation from ether. 
(Jeanjean.) — It appears to be produced from the borneene of madder fusel-oil. 
(Jean jean.) 

Properties. Crystalline laminae resembling borneol, or white powder 
smelling like pepper and common camphor, It deflects polarised light to 
the left as much as ordinary borneol deflects it to the right. 




Jeanjean. 



mean. 

20 C . 

,. 77*92 .. 

. 77*76 

18 H . 

... 11*69 .. 

. 12*05 

2 0 . 

... 10*39 .. 

. 10*19 

C-°H 1S 0 2 . 

... 100*00 .. 

. 100*00 


Decompositions . 1. Lmvo-borneol is converted by boiling nitric acid 
into lsevo-rotatory camphor isomeric with common camphor. — 2. Dis¬ 
tilled with anhydrous phosphoric acid or chloride of zinc, it yields a hydro¬ 
carbon resembling oil of lemon or oil of bergamot. (Jeanjean.) Comp. 
Valerene (p. 313). 

Combinations. Sparingly soluble in water. — Rotates like common 
camplior when thrown on water. — Dissolves readily in acetic add , in 
alcohol , and in ether. (Jeanjean.) 


2. Oil of Cajeput. 

Pftjff. System de Mat. med. 

Leverkohn. Jtepert. 34, 129 
Schonfelder. Pepert. 36, 132. 
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Guibourt. J. CM?n. rued, 7, 586; Report, 89, 261. 

Dobereine. Schw, 63, 484. 

Blanchet. Ann. Pharm . 19, 214. 

Zeller. Stud, uber cither. Oele , Landau, 1850. 

Essence de Cajeput, Cajepuiol, Oleum cajeputi. 

Source , In tlie leaves (also in the flower-buds, according to Lesson), 

of Melaleuca trinervis, M. leucodendron {Dec.), M. Cajeputi {Boab.) 

Extraction. By distilling the leaves with water (after they have 
become heated by being left over night closely pressed in a sack : Rump.) 
The water which passes over with the oil reddens litmus. (Schonfelder.) 

— From the leases of Melaleuca hypericifolia , Stickel obtained by 
distillation with water, Q'4 p. c. cajeput-oil. 

Properties. Pale green (Gartner, Blanchet, Stickel); grass-green 
(Dobereiner); greenish yellow to pale green (Zeller, rid. inf.); after 
rectification with water, the first f are transparent and colourless, the 
last j green (Schonfelder), the first | transparent and colourless (Dobe¬ 
reiner, Blanchet), the last | pale to dark olive-green (Guibourt), trans¬ 
parent and colourless (Dobereiner, Blanchet); after agitation with animal char¬ 
coal, it is transparent and colourless (Vasmer, Br. Arch. 37, 248) ; transparent 
(Dobereiner, Blanchet, Stickel) ; mobile. (PfafF.) Sp. gr. 0*978 at 9° 
(Gartner), 0 915 (Schonfelder), 0*9492 at 18° (Dobereiner), 0*9274 at 25° 
(Blanchet), 0*916—0*919 at 18°, 0*913 at 24° (Guibourt), 0*91—0*94 
(Zeller) ; rectified with water: first distillate 0*907 (Schonfelder), 0 897 
(Leverkohn), 0*9196 at 25° (Blanchet), last 0*917 (Schonfelder), 0*92 
(Leverkohn). — Boiling point 175°. (Blanchet.) The first distillate boils at 
173°, the last at 175° (Blanchet), the most volatile nearly at 100°. (Dobereiner.) 

— Odour pungent, like that of camphor (PfafF); aromatic, fainter after 
rectification. (Blanchet.) — Cajeput-oil from Amboina smells like turpentine, 
camphor, peppermint, and roses; that from Paris, like rue and rosemary ; after rectifi¬ 
cation with water, it has a pungent odour rather like turpentine than acid ; the latter 
distillate is less pungent, more like that of rose-wood or aloe-wood. (Guibourt.) 

— Tasfco burning (PfafF), warming. (Blanchet.) — Neutral to litmus. 
(Schonfelder, Zeller.) 


20 C . 

.... 120 . 

... 77*92 ... 

Blanchet. 
. 78*00 

18 H . 

... IS .. 

... 11*69 ... 

. 11*48 

2 0 .. 

.... 1G . 

... 10*39 ... 

. 10*52 

c~ u ii jh o-. 

... 154 .. 

... 100*00 ... 

. 100*00 


Consists of two volatile oils (Leverkohn); of dadyl (p. 245) and water, in equal 
numbers of atoms ==C lu H s ,HO (Blanchet.) Commercial cajeput-oil generally contains 
copper in solution, whereby its original green colour is deepened (Stickel); it exhibits a 
greenish colour, however, even when no copper is present. (Guibourt.) The copper which 
gets into the oil, when it is sent out in copper vessels, cannot according to Dobereiner, 
be always recognised by its usual character of imparting a blue colour to aqueous 
ammonia on agitation; it is also not easily precipitated from the oil by potassium, 
iron or zinc, but better by the electric current. When the polar wares of a voltaic 
battery are dipped into cajeput-oil mixed with w*ater, the positive pole, if the. oil con¬ 
tains copper, becomes covered with cuprous oxide, and the wire at the negative pole 
gives off hydrogen; if aqueous ammonia be added, gas is evolved at both poles, flakes 
of copper are likewise formed at the negative pole, and the oil turns yellow. — Copper 
dissolved in the oil may also be detected by shaking it up with aqueous ferrocyanide of 
potassium, which produces a red precipitate of ferrocyanide of copper. (Guibourt.) 
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Copper may be removed from, the oil by distillation, inasmuch as it passes over only 
with the last portion of the distillate (Sclionfelder and others); by agitation with 
animal charcoal (Vasroer, Br. Arch. 37, 348). — A sample of cajeput-oil from Paris 
contained according to Guibourt, 0*22 p.c. of copper. 

Decompositions. 1. Crude cajeput-oil, when heated, yields a colourless 
distillate, and leaves a resin which colours ammonia blue, and burns away 
completely when set on fire (Blanchet) ; when distilled with water, it 
leaves a dark green syrupy mass which smells like aloe-wood or elemi, 
and is nearly as heavy as water. (Guibourt.) — 2. It dissolves iodine 
without explosion (Blanchet), giving off a small quantity of yellowish 
red vapours, and exhibiting a slight rise of temperature; the rectified oil 
forms with iodine, a greenish brown coagulum, which changes to a dry crumbling mass. 
(Zeller.)— 3 . Mixed with an equal quantity of nitric acid , it acquires a 
brown or black-brown colour without losing its odour (Bonastre, J. Pharm. 
11, 129) ; becomes bluish-red if heated, and gives off gas with violence (Zeller); 
forms, with crackling noise, a soft yellow resin. (Hesse, Crell. Ann. 1785, 1, 422.) — 
Nitric acid has no action upon cajeput-oil. (Blanchet.) — 4. With cold oil of 
vitriol , it turns yellow (Blanchet), orange, then carmine-red, with evolu¬ 
tion of sulphurous acid (Dobereiner), brown-red, forming a balsam which 
gradually becomes black-brown. (PfafT.) — 5. It absorbs hydrochloric 
acid gas , acquiring a blue, violet, and finally an amethyst-red colour. — 
Cajeput-oil coloured amethyst-red by hydrochloric acid gas, turns violet 
in moist air, and when mixed with alcohol, deposits a heavy oil, and turns 
dingy yellow. (Dobereiner.) — 6. Potassium abstracts oxygen from 
cajeput-oil without turning it brown. (Blanchet.) — It does not act on 
cajeput-oil more strongly than on oil of turpentine; the evolution of gas, 
which is weak even at first, soon ceases, (Dobereiner.) — 7. Green oil 
of cajepnt becomes yellow by contact with aqueous ammonia (Dobereiner), 
sometimes quite colourless (Guibourt), the ammonia likewise remaining 
colourless (Dobereiner), assuming various shades from greenish blue to 
blue (if the oil contains copper?) (Guibourt.) — S. When shaken up with 
aqueous ferrocyanide of potassium^ it is decolorised, or acquires a greenish 
yellow colour, and deposits a red powder (in case it contains copper?) 
(Guibourt.)—9. Boiled with nitroprusside of copper, it yields a black 
precipitate, aud turns brown. (Heppe, N. Br. Arch. 89, 57.)—10. When 
it is continuously agitated with T \ of corrosive sublimate , calomel is 
separated, and the oil acquires a blue-brown colour, which afterwards 
continuously increases in depth. (Simon, Pogg . 37, 557.) —11. When 
kept in copper vessels, it dissolves copper and turns green. (Guibourt.) 

Cajeput-oil dissolves readily in alcohol . (Guibourt, Zeller.) 


3. Oil of Coriander. 

Trommsdorff. N. Br. Arch. 2, 14. 

Kawalier. Wien. ATcad. Ber. 9, 313; J. p\ Qhem . 58, 226; abstr, 
Ann. Pharm . 84, 351; Qhem. Centralbl . 1852, 746; N. J\ Pharm, 
23, 479. 

Sou?'ce and Extraction . In coriander, the fruit of Qoriandrum 
sativum . L< — The bruised fruits are distilled with water. 
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Properties. Colourless oil (Trommsdorff), pale yellowish. (Kawalier.) 
Sp. gr. 0*859 (Trommsdorff), 0*871 at 14°. (Kawalier.) Boiling 
point 150° (bat not constant). (Kawalier.) — Smells like coriander, but 
more agreeably; tastes aromatic, but not burning (Trommsdorff), like 
coriander. (Kawalier.) Neutral. (Trommsdorff.) 

Kawalier. 





a. 

b. 

c. 

d. 

20 C . 

. 120 . 

... 77*92 ... 

. 77-82 .. 

... 77*73 .. 

... 85-67 . 

... 85*47 

18 C . 

. 18 . 

... 11*69 ... 

. 11*67 . 

... 11*63 . 

... 11-58 . 

... 31*59 

2 O . 

.... 16 . 

... 10*39 ... 

. 10*51 . 

... 10*64 . 

... 2-75 . 

... 2-94 

C =0 H lS O 2 .... 

. 154 . 

... 100*00 ... 

. 100-00 . 

... 100-00 . 

... 100*00 . 

... 100*00 


a. Oil dried over chloride of calcium and rectified; b. Its most volatile part; 
both according-to Kawalier, are isomeric with liquid turpentine-camphor, c. The most 
volatile product of an oil merely dehydrated with chloride of calcium, but not heated 
to the boiling point; d. The oil distilled therefrom at 200°; both c and d, according to 
Kawalier, are composed according to the formula C^H^O 2 = 4 O 20 H 16 + 2 HO or 
2 C 20 H 16 + 2 ((PH 16 ,HO). 

Decompositions. 1. The oil explodes strongly with iodine. — 2. With 
2 pts. of fuming nitric acid, it forms a yellow resin (Hesse, Crell. Ann. 
1, 422), a greenish resin having a peculiar odour, and becomes very hot. 
(Trommsdorff.) — 8. Mixed with oil of vitriol, it yields a saffron-yellow 
liquid, which gradually becomes dark red and ultimately brown red, and 
chars rapidly when heated. (Trommsdorff*.) — 4. When repeatedly 
distilled over anhydrous phosphoric acid , it is converted into a yellowish 
offensive-smelling oil isomeric with oil of turpentine (containing 88*28 p. c. 
C, and 11*78 H). (Kawalier.) 

Combinations . With Hydrochloric Acid. C^H^C^O. (Kawalier.) Dry hydro¬ 
chloric acid gas is passed into coriander-oil cooled with ice; and the oil which remains 
liquid after saturation, is washed with aqueous soda, then with water, and dehydrated by 
agitation with chloride of calcium. (Kawalier.) 


Calculation according to Kaivalier. 


Kawalier. 

40 C. 

.... 240 ... 

. 67*81 ... 

. 67*51 

35 H. 

. 35 ... 

. 9*89 .. 

. 10-00 

2 Cl. 

. 71 ... 

. 20-04 .. 

. 20-40 

O... 

.... 8 ... 

. 2-26 .. 

. 2*09 

(COT 0 ,HO + HC1) + (COT W ,HC1) .... 

. 354 ... 

. 100-00 .. 

. 100-00 


Coriander-oil dissolves readily and abundantly in glacial acetic acid , 
alcohol , ether, and fixed oils. (Trommsdorff.) 


4. Oil of Osmitopsis. 

v. Gqbup-Besanez. (1854.) Ann. Pharm. 89, 214; abstr. J. pr. Chem, 
61, 513; Chem. GentralhL 1854, 299. 

Osmitesol, Essence d’ osmitopsis. 

Source. In Osmitopsis asteriscoides, a South African plant. 

VOL. XIV. Z 
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Properties . Yellow or faintly greenish ; that which distils between 
178° and 188° is colourless, mobile, and feels rough between the fingers. 
Sp. gr. 0*931 at 16*2°; 0*921, rectified at 178°—188°. Boiling point not 
constant, but ranging chiefly between 170° and 188 . It begins to boil 
slightly at 130°, boils regularly at 176°, two-thirds distilling over rapidly 
at 178°. It does not solidify on cooling. Odour penetrating, un¬ 
pleasantly like camphor and cajeput-oil ; more delicate, after rectification 
between 178° and 188°. Has a burning taste, and produces a scratching 
sensation in the throat. Neutral. 


Gorup-Besanez. 

20 C . 120 .... 77*92 77*36 

18 H . 13 .... 11'69 11*53 

2 0 . 16 .... 10*39 11*11 

C 20 H iS O 2 . 154 .... 100*00 . lOO’OO 

Decompositions, 1. The crude oil when distilled finally gives off 
a yellowish liquid between 188° and 206°, afterwards camphor sublimes 
between 207° and 208°, and a dark-coloured resin remains. —2. With 
cold nitric acid , it remains unaltered, but with the hot acid a violent 
evolution of nitrous gas takes place. — 3. It turns brown with oil of 
vitriol. — 4. With potassium , it gives off a small quantity of gas, the 
metal at the same time becoming oxidised. — It does not form a hydro¬ 
carbon by distillation with alcoholic potash. — 6. From ammoniacal 
silver-solutions, it reduces the metal only after long-continued boiling. — 
7. It dissolves iodine without explosion. 

Combinations. — It dissolves in all proportions of alcohol and ether. — 
It is nearly insoluble in water, but forms with it a turbid liquid having 
the odour of the oil. 


Camphor. 

C 20 H 1G Q 2 = C 20 H 10 ,O 2 . 

Hanel. (1703.) Diss. de camph. Lugd. B. 1703. 

Demachy. Dessen. Laborant in Grossen. 1, 242. 

Feuber. Beitrage mr Mineralgeschichte, 1, 370. 

Kosegarten. Diss . de camphora , §c., Gott, 1785. 

Bouillon Lagrange. Or ell. Ann. 1799, 2, 301. 

Saussure. Ami. Chim. Phys. 13, 275; Schw. 28, 389; further, 29, 173; 
N.Tr.b, 2,11*2. 

Dumas. Ann. Chim. Phys. 48, 430; further, 50, 225; Pogg. 26. 531; 

Ann. Pharm. 6, 259; Schw. 66, 89. 

Liebig. Pogg. 20, 45; Ann. Chim. Phys. 47, 95. 

Blanchet & Sell. Ann. Pharm. 6, 304. 

Laurent. Ann. Chim. Phys. 63, 207; Ann. Pharm. 22, 135; J.pr. 
Chem, 11,287. — Oompt. rend. 10, 532; J.pr. Ghem. 20, 498. — Dev. 
scient. 11, 263; J, pr. Chem. 28, 333. — N. Ann. Chim. Phys . 7, 291. 
— Compt.chim. 1845, 150. — Compt. rend. 20, 511. — Rev. scient. 
19,159. 
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Martjus. Ann. Pharm. 25, 305; further, 27. 44. — N. Pepert , 1, 541. 
Dumas & Stas. A 7 . Ann. Chim . P%s. 1, 4S; Ann. Pharm. 38, 184. 
Delalande. A 7 . Chim. Phys* 1, 120; J.pr. Chem. 23, 387; 
Pharm. 38, 337. 

Dutrochet. Compt. rend. 12, 2, and 29, and 120, and 598. 

Claus. Petersb. Acad. Bull. 9, 229; Rev. scient. 9, 1S1; J.pv. Qhem. 25, 
257; A 7 . Br. Arch. 30, 170. 

Gerhardt. iV. Ami. CAm. P/iys. 7, 282; C7im. 28, 40; Awm 

Pharm. 45, 34. 

Rochleder. Ami. Pharm. 44, 1 and 3 and 9. 

Dopping. Ann. Pharm. 49, 353. 

Bineau. N. Ann. Chim. Ploys . 24, 337; J. pr. Ghent. 46, 296; Ami. 
Pharm. 78, 276; abstr. Pepert , 110, 176; Pharm. Centralbl. 1849, 
56; Compt. rend. 27, 184. 

Berthelot. A 7 . Ami. CAim. P%s. 56, 78; abstr. Compt. rend. 47, 266; 
A?i?i. Pharm. 110, 367. 

Memoirs relating especially to the Modifications of Camphor. 

Dessaignes & Chautard. A 7 J. Pharm. 13, 241; J. pr. Chem. 45, 45; 
abstr. Ann. Phamn. 68, 342. 

Chautard. Compt. rend. 37, 166; N. J. Pharm. 24, 168; J. pr. Chem. 
60, 139; Pogg. 90, 622; abstr. Chem. Centralbl. 1853, 636; N. Br. 
Arch. 78, 168. 

Jeanjean. Compt. vend. 42, 857; farther, 43, 103; Inst. 1856, 176 and 
260; J. pr. Chem. 69, 204; Ann. Pharm. 101, 94; Client , Centralbl. 
1856, 575 and 672. 

Camphor a, Camphre, Camphor; Laurus camphor; Bextro-campkor, Camphre 
droit; Kistencampher oder cliinesischer oder Formosae-campher: Tubbencampher, or 
Batavian, Butch , Japanese Camphor. Oxyde de camphene (Berthelot.) Aldehyde 
campholique (Berthelot.) Not known to the Greeks and Romans; first introduced 
into Europe by the Arabians; first noticed by Actius towards the end of the fifth 
century ; regarded by Agricola (de natura fussilis ) as fossil resin; by others, as a resin 
or a tree-gum. 

Source and Extraction. In all parts of the camphor-tree ( Laurus 
Camp>li07'a 3 L.), indigenous in China and Japan. It is obtained in those 
countries by boiling the comminuted parts of the plants with water in 
kettles, which are covered with rushes or rice-straw, and with an iron 
helm : crude camphor then sublimes into the straw, and is converted 
into refined camphor (generally in Europe) by sublimation, either per se 
or with chalk or lime. Camphor-trees raised in liot-houses, likewise 
yield camphor. (Gbppert, A 7 . Br. Arch. 20, 93.) 

Formation. 1. By heating borneol with moderately strong nitric 
acid. (Pelouze, Compt. rend. 11, 365 ; Ann. Pharm. 40, 326 ; J. Pharm. 
26, 645.) An oil for ms on the surface of the acid, and from this oil camphor 
separates on addition of water. (Pelouze.) — 2. By the action of platinum- 
black on camphene (p. 271 ). (Berthelot, Compt. rend. 47, 266.) — 
3. By distilling oil of valerian with fuming nitrie acid (Rochleder) ; hut, 
according to Pierlot (N. Ann. Chim. Phys . 56, 291), camphor is not 
formed in this manner (see page 322). — 4. When oil of sage is dropped 
into fuming nitric acid, a solution is formed, from which common camphor 

z 2 
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sublimes on distillation. (Rocbleder.) — 5. By distilling oil of tansy 
witli bichromate of potash and sulphuric acid. (Person Compt. rend. 13, 
433 ; Volil, iV. Br. Arch. ?4, 16; Pharm . Centr. 1853, 310.)— 6. By 
the action of chlorine gas on oil of sassafras. (Faltin, Ann. Pharm. 87, 
376.) — 7. Common camphor is formed by distilling amber with nitric 
acid, and may be separated by neutralising the distillate with potash and 
extracting with ether. (Ddpping.) — 8. Macfarlane obtained common 
camphor by heating camphor-oil (p. 314) with nitric acid. 


Properties. White, translucent, tough mass, generally with a crystallo- 
granular structure, made up of octohedrons or segments of octohedrons. 
When crystallised by slow spontaneous sublimation during a space of 
three years, it forms perfectly transparent, six-sided tables, some of 
which have a diameter of 7 or 8 millimetres, and a thickness of 2 milli¬ 
metres, the greater number, however, being only £ to •§■ a millimetre 
thick. Crystalline system, the rhombobedral. Combination of the 
terminal face p (Fig. 133) with the pyramid r and the six-sided prism s 
(Fig. 135). p : r = 118 J O'; whence follows r : r at the base = 123° 42'. 
Negatively double-refracting. (Descloizeaux.) May be impressed with the 
nail, cut with a knife, and pulverised, not per se , but when moistened with 
alcohol, and easily crumbled to small angular lumps. It forms dendritic 
crystals, tlie form of which is not influenced by light or by the solvent. (Reinige, 
N. Br. Arch. 48, 307.) A solution of a small quantity of camphor in a drop of 
alcohol leaves, when evaporated on a glass plate, crystals, which, when examined by the 
microscope with polarised light, exhibit beautiful colours (a property which distinguishes 
natural from artificial camphor). (Bailey, Sill. Ann. J. Mai. 1851; Chem. Centralbl. 
1851 592.) 

Sp. gr. 0*9S87 (Brisson), 0*9968 (Newton); 1*00 from 0° to 0*6°, 
0*998 at 6*25, 0*992 from 10° to 12*5°. (Brisson, N. Br. Arch. 48, 327.) 
Camphor in small lumps floats on water at 15°, has a specific gravity 
equal to that of water at 6*25°, and floats on it again at 11°. (Brisson.) 
Camphor, at the temperature at which water possesses its maximum 
density, does not follow the same law of expansion as water, but contracts 
continuously as the temperature falls. (Muticko, Repert. 48, 246.) 

Camphor melts at 150° (Venturi), 175° (Gay-Lussac), 142*2°. 
(Thomson, Ann. Phil. 1820, 392.) It boils at 204° (Gay-Lussac), 204*4° 
(Thomson), and may be sublimed without decomposition ; it volatilises 
in the air even at ordinary temperatures. Vapour-density = 5*468. 
(Dumas.) Tension of the vapour at 15*5° = 0*004 met. of a column of 
mercury. 

Rotatory power 37*4° to the right, diminishing however as the solution 
becomes more dilute. In solutions of camphor in acetic acid, the rotatory power 
varied with increased dilution from 36*2° to 30*6° to the right; in absolute alcohol, 
from 37*28° to 34*23° to the right. (Biot, N. Ann. Chim. Phys. 36, 257 ; Compt.rend. 
35, 233; Ann. Pharm. 84, 160. The rotatory power of camphor increases with the 
refrangibility of the rays more than that of most other bodies. (Arntsen, N. Ann. CMm. 
Phys. 54, 417.) It is only camphor melted by heat, not solid crystallised 
camphor, that acts upon polarised light. (Descloizeaux, JSf. Ann. Chim. 
Phys. 56, 220.) 

Camphor has a peculiar, aromatic, penetrating odour. The odour is 
disguised by addition of musk (Fleischmann, Repert. 104, 252 ; Pharm. 
Centralbl . 1850, 432); and completely destroyed by mixture with Asa- 
foetida , galbanum , sagapene, anime, or tolu-balsam ; partially by mixture 
of dragon's bloody olibamim , mastic , benzoin , opoponax, tacamahar, guaiac, 
or gum ammoniacum ; the odour is not destroyed by admixture of jalap , 
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resin, gamboge, euphorbium, bdellium, amber, myrrh , scammony, sandarach, 
pine-resin, colophony, or Ohina-redn. (Planche, N. Br . ArcA 22, 107.) 

Camphor is not altered by exposure to light or air. Its taste is 
warming, bitter, and burning. 

Small lumps of camphor thrown upon water, exhibit a rotatory motion. 
The cause of this movement has been supposed to be : 1. An electric 
current between the camphor and the sides of the vessel containing the 
water. (Romieu, Mem. de VAcad . 1756.) — 2. An odoriferous elastic 
fluid, which, by surrounding the camphor, impedes the action of air and 
water upon it. (Prevost, Ann. Ghim. 21, 255.) — 3. The attraction of 
camphor for air and water, and its simultaneous solution in the one and 
the other. — 4. The expansion of an oil, which, being given off from the 
camphor in the form of vapour, is attracted by the surface of the water 
and forms a thin layer thereon, this expansion being visible in the force 
with which all foreign particles floating on the water are repelled. 
(Ventury, Ann. Chim . 21, 262; Corradory, Ann . Chim. 37? 38.) — 
5. The efflux of the camphor itself into the water and into the air. 
(Serullas, J. Phys. 91, 172.) — 6. The volatilisation of the camphor and 
its simultaneous solution in the nearest particles of water. (Matteucei, 
Ann. Ghim. PJiys. 53, 216.) — 7- The attraction of the water for the 
camphor, and the repulsive action exerted by the latter upon the water, 
two opposite directions of one and the same force, which acts in a curve, 
one extremity of whose major axis corresponds with the neighbouring 
bodies from which this force proceeds. (Dutrochet.) 


1. Saussure. 2. Gobel. 3. Thomson. 4. Ure. 5. Dumas. 


20 C . 

16 H . 

2 0 . 

.120 .... 

. 16 .... 

. 16 .... 

78*94 . 

10*53 . 

10*53 . 

74*38 .... 
10*67 .... 
14*61 .... 

74*67 .... 73*8 
11*24 .... 14*4 

14*09 .... 11*8 

.... 77*38 

.... 11*14 

.... 11*48 

.... 78*03 

.... 10*39 
.... 11*58 

C-°II 1C 0 2 .. 

.152 .... 

100*00 . 

99*66 .... 

100*00 .... 100*0 

.... 100*00 

.... 100*00 


6. Liebig. 

7. Blanchet 
& Sell. 

8. Laurent. 9. Dumas & Stubs. 

a. 1. 

10. Claus. 

C . 

... 81-76 

.... 78*33 

.... 77*93 

.... 78*91 .... 

79*04 ... 

. 79*59 

H. 

... 974 

.... 10*61 

.... 10*53 

.... 10*65 .... 

10*55 .. 

. 10*52 

O . 

... 8*50 

.... 11*06 

.... 11*54 

.... 10*44 .... 

10*41 ... 

. 9*89 


100*00 

.... 100*00 

.... 100*00 

.... 100*00 .... 

100-00 ... 

. 100*00 


11. Gerhardt. 12. Roclileder. 13. Yohl. 
a. b. 


. 78*3 .... 

78*84 ... 

. 79*15 .... 

81*05 

. 10*8 .... 

10*40 ... 

. 10*37 .... 

10*96 

. 10*9 .... 

10*76 ... 

. 10*48 .... 

7*99 

100*0 .... 

100*00 ... 

,. 100*00 .... 

100*00 


VoL 

Density. 


C-vapour . 

. 20 . 

. 8*2300 


H-gas . 

. 16 . 

. 1*1088 


O-gas . 

. 1 . 

. 1*1093 


Camphor-vapour. 

. 2 . 

. 10*4481 



1 . 

. 5*2240 



1 contains also 0*34 N; 2. Sclav. 40, 356 ; 3 .Ann. Phil. 1820, 392; A. Phil 
Trans . 1822,11; Seine. 39, 335; 11. from borneol obtained from oil of valerian; 
12, a from oil of valerian; b from oil of sage; 13. from oil of tansy. 
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According to Saussure, camphor is produced by the union of 1 at. carbonic oxide 
and 5 At. oil-gas 5 according to Liebig's first analysis, it corresponds to the formula 
C 12 H 9 Q; according to Dumas, it agrees with the formula C 10 Ii 8 O, and consists of 1 voL 
campliogen and vj, vol. oxygen, while Blanchet & Sell supposed it to contain a multiple 
of the radical C 4 H 3 , in combination with oxygen. Common camphor is related to 
borneol in the same manner as aldehyde to alcohol. (Berthelot.) 

Decompositions. 1. Camphor -vapour, passed through a red-hot glass 
or porcelain tube, yields a combustible gas, which explodes with 2 vols. 
oxygen, producing 1 *45 vol, carbonic acid (Cruikshank); a volatile oil 
containing camphor, easily soluble in alcohol; a combustible gas of sp. gr. 
0*8397, 1 vol. of which absorbs by explosion 1*4554 oxygen, producing 
0*955 vols. carbonic acid : no charcoal separates from the camphor 
vapours. (Saussure.) 

2. Camphor loses its odour completely when an electric current is 
passed through it for some time; the camphor thus deprived of smell 
remains inodorous for a while, even when removed from the action of the 
current and in contact with the ground, and recovers its odour after a 
longer time. (Libri, Ann. Ckim. Dhys. 37, 100; Schw. 58, 175.) 

3. Camphor, when set on fire , burns with a smoky flame, producing 
carbonic acid and water. A small quantity of camphoric acid (“? Gm.) 
is formed at the same time, and charcoal remains behind. (Bouillon- 
Lagrange.) Spongy platinum laid on camphor begins to glow when the 
camphor is set on fire, continues glowing after the flame is blown out, 
and penetrates through tlie camphor, while the camphor-vapours in the 
neighbourhood form an arborescent crystalline sublimate. (Stratingli, 
Mepert. 21, 410 ; Van Dyk, Eepert. 21, 235.) 

4. Moist chlorine converts camphor, with evolution of hydrochloric 
acid, into a liquid compound (hydrochlorate of camphor). (Claus.) 
Chlorine, passed into an alcoholic solution of camphor, decomposes the 
alcohol, and at last slowly decomposes the camphor. (Claus.) Camphor 
melts in chlorine gas to a liquid, which is scarcely heavier than water, 
rotates to the right, gives ofl‘chlorine in the air, leaves dextro-rotatory 
camphor, explodes readily in sunshine, and deposits camphor. (Deville, 
Ann. Ghim. Ehys. 75, 58.) Burning camphor goes out in chlorine gas, 
but burns away in it with a dark red flame and deposits charcoal, if it be 
wrapped up in tinfoil, and the tinfoil sprinkled with powdered sulphide 
of antimony. (Meorten & Stratingh, Sclnu. 3, 442 ; N. Tr. 16, 300.) 

6. Heated with iodine , it gives off hydriodic acid gas (Colin Sc Gaul- 
thier), only after long-continued action (Guyot, J. Ehys. 5, 233 ); compare 
lodocamphor. 

7. By prolonged boiling with nitric acid , it is converted into cam¬ 
phoric acid. (Bouillon-Lagrange.) 

8. Camphor, heated with oil of mtriol to 100° for 12 — 13 hours, is 
resolved into camphrene (p. xiii. 156), sulphurous acid gas, and charcoal. 
(Chautard, Compt. rend. 44. 66 ; J. pr. Chem. 71, 310.) Heated for an 
hour with excess of oil of vitriol, it is converted into a volatile oil, which 
has the chemical properties and composition of camphor, but less rotatory 
power, and, when heated with potash to nearly 200°, is converted into a 
solid camphor, whose rotatory power is less than that of the original 
camphor, but greater than that of the oily camphor. (Delalande, Instil. 
307, 399.) According to Gerhardt ( Traite , 3, 694), the oil obtained by 
Delalande is probably cymene; according to Chautard, it is camphrene 
containing camphor. Camphor, heated with oil of vitriol forms, with 
evolution of sulphurous acid gas, a brown mass, from which water 
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separates a brown substance; on continuing the heat, sulphurous acid 
gas goes off, together with water, a yellow oil smelling; like pepper¬ 
mint, and camphor, and lastly, sulphuretted hydrogen, which decomposes 
with the sulphurous acid; and there remains a black-brown mass, of 
which 49 pts. dissolve in water or in alcohol, while 51 pts. remain 
undissolved, (Hatchett; Chevreul, Ann. Chim. 73, 68 ; Gilb. 44, 164.) 
When camphor is heated with water and a small quantity of sulphuric 
acid, the escaping vapours redden litmus. (Buchner, Pepert. 9, 184.) 

9. Camphor, distilled with anhydrous phosphoric acid, is resolved into 
water and cymene. (Delalande, N. Ann. Chim. Phys. 1, 368.) Heated 
with concentrated hydrated phosphoric acid, it volatilises for the most 
part undecomposed, the acid ultimately acquiring a black-brown colour. 
(Buchner, Fiepert. 22, 420.) 

10. Terchlovide of phosphorus , or chlorine gas, converts camphor into 
quadro- or sex-chlorinated camphor, according to the quantity of the 
chlorine passed in. (Claus.) Distilled with penta-chloride of phosphorus, 
it is converted into a crystalline substance, which has the appearance and 
odour of mono-hydrochlorate of turpentine oil, is sparingly soluble in 
alcohol, yields by repeated distillation a chlorinated oil smelling like 
turpentine and probably containing C 20 H 15 C1, and is itself composed of 
C 20 H 1(i Cl 2 : it remains dissolved in the chlorophosplioric acid which passes 
over at the same time, is precipitated from this solution by water, and 
is not decomposed by alcoholic potash. (Gerliardt, Traite , 3, 694.) 

C-°H 16 0 2 + PCI 5 = PC1 3 0 2 + C 20 H 1C C1 2 . 

Camphor dissolved in b'omine, is decomposed by terbromide of phos¬ 
phorus, wdth rise of temperature and evolution of hydrohromic acid, 
yielding only bromocamphor. (Clans.) 

11. Camphor is set on fire by clilorochromic acid. (Thomson, Fogg. 
31, 607; Fhil. Trans . 1827.) 

12. By peniacJiloride of antimony, at 100°, camphor is converted, with 
violent intumescence and sudden evolution of hydrochloric acid, into a 
red-brown viscid mass. This mass, when shaken up with water, deposits 
powder of algaroth having a brown tint, while hydrochloric acid and a 
small quantity of chloride of antimony remain in solution. The alcoholic 
extract of the precipitated algaroth-powder leaves on evaporation a soft 
resin, having an agreeable odour, but not like that of camphor, and a 
sharp taste, producing a scratching sensation in the throat; this resin, 
when distilled, gives off hydrochloric acid gas and an oil, colourless at 
first, but afterwards becoming coloured, and having a pleasant taste, like 
that of peppermint, and leaves a bulky, shining charcoal. The algaroth- 
powder, after exhaustion with alcohol, still yields a black brown resin to 
etlier. (Claus.) 

13. When camphor-vapour is repeatedly passed, under pressure, 
over heated potash-lime, campbil ate of potash is produced. (Delalande, 
N. Ann. Chim. Phys. 1,120 ; Ann. Fharm . 3S, 327.) Camphor, enclosed 
in a sealed tube with alcoholic p}otash or soda, and heated in the oil-bath 
to 180° — 200° for 8 or 10 hours, is converted into borneol (p. 332), with 
which a little camjfiior generally remains mixed. (Berthelot.) 

14. Camphor continuously boiled with aqueous permanganate of potash 
reduces it, with formation of camphorate of potash. (Cloez Guignet, 
Gompt. rend. 46, 1110; J. pr. Ghem. 75, 177.) 

15. When camphor-vapour is passed through a red-hot tube filled 
with fragments of lime, a strongly coloured oil passes over, which has a 
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strong and peculiar odour, is lighter than water, boils at 75° after recti¬ 
fication, and dissolves in alcohol and in ether, but not in water. This is 
Freray's camplirone = C G0 H 14 O 3 , and contains 85*03 p. c. C, 16-25 H, and 
4*72 0 (calculation 85*71 p. c. C. 10*47 H, and 3*82 O). If the lime is raised 
to a very bright red heat, the camplirone is further resolved into carbonic 
oxide, carburetted hydrogen, and naphthalin. (Fremy, Ann. Gkim. Phys. 
59, 1 6; J. pr. Chem. 5, 355; Ann. Pharm. 15, 286.) 

16. When camphor-vapour is slowly passed over red-hot iron , water 
and benzene (xi, 134) are produced, or an oil isomeric therewith, which 
boils at 140°, has a pale yellow colour, is lighter than water, and has a 
peculiar aromatic odour. (Composition, see xi., 137.) At a very high 
temperature, naphthalin is likewise produced. (D’Arcet, Ann . Chim . 
Phys. 66, 110; J. pr . Chem. 13, 248 ; Ann. Pharm. 28, 83.) 

17. Camphor, mixed with 2 pts. of alumina or clay, and distilled, is 
resolved into carbonic acid, carburetted hydrogen, empyreumatic oil, and 
a residue of charcoal. There is formed at the same time a small quantity of cam¬ 
phoric acid (? Gm.). (Bouillon-Lagrange.) 

18. With melting chloride of zinc , it is resolved into water and 
cymene (Gerhardt, p. 183) : 

C 20 H 16 O 2 = 2 HO + C 20 H 14 . 

19. Heated with corrosive sublimate , it emits an odour like turpentine 
and gives off hydrochloric acid gas, leaving a black-brown mass, which, 
when exhausted with alcohol, leaves charcoal and calomel. (Claus.) 

Combinations. With Water. — Camphor dissolves in 1000 pts. of 
water (Giese); the solution acquires the odour and taste of camphor, 
becomes turbid with aqueous potash, not with aqueous ammonia or soda. 
— Heated with water in a Papin’s digester, it dissolves more abundantly, 
apparently with decomposition, without separating on cooling. (Pfaff, 
Syst. d. Mat. med. ) — Its solubility in water is increased by the presence 
of the stronger acids, but not of carbonic acid. (Giese, Brandes.) — In 
boiling water, camphor volatilises for the most part with the aqueous 
vapour. (Buchner, Report, 9, 284.) 

Camphor melts with phosphorus when the two are heated together, 
the compound subliming without taking fire or shining.— The sublimate 

shines when rubbed, but not by the mere heat of the hand -Phosphorus heated in 

camphor-vapour melts without shining. J. Davy, N. Ed. Phil. J. 
15, 48; 8dm. 68, 384.) 

Camphor may he melted with sulphur. — At medium temperature 
and pressure, it absorbs sulphurous acid gas abundantly, and when 
saturated therewith, forms a colourless liquid, which is heavier than 
water, gives off sulphurous acid gas on exposure to the air and leaves 
camphor, and, on addition of water, deposits camphor, and dissolves 
iodine. — The quantity of sulphurous acid gas absorbed by camphor 
depends upon the pressure and temperature. (Bineau.) 

100 pts. camphor absorb of sulphurous acid gas under a pressure of 
0*70m. 


-at 4*0°. 


„ 8*0 . 


„ 10*0 .. 

. 54*0 „ 


. 48-9 „ 

tj 14*0 . 

. 46*8 „ 

,» 15*5 . 

. 44*3 „ 

,, 20*0 . 


„ 24*0 . 

. 33*1 „ 
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Camphor dissolves in 0*36 pts. of cold, or in a small quantity of warm 
oil of vitriol , forming a compound which is liquid like pitch while 
warm, solidifies on cooling, and is soluble in alcohol (Wenzel); it dis¬ 
solves in 4 pts. oil of vitriol at 100°, forming a dark yellow liquid 
(Chautard, Compt. rend. 44, 66, J. pr. Chem. 71, 310); from the solution 
when fresh, the camphor maybe separated by water. (Chautard.) — 
Camphor, if well cooled, slowly unites with anhydrous sulphuric acid , 
almost without evolution of gas, to a soft brown mass, from which water 
separates the greater part of the camphor in its original state. (Bineau.) 

— Camphor does not absorb sulphuretted hydrogen . (Bineau.) — It 
dissolves in bisulphide of carbon , forming a liquid which mixes with 
alcohol, but not with water, and is not precipitated by water. (Lam- 
padius.) 

Equal parts of camphor and iodine triturated together form iodo- 
camphor. (Claus.)—According to Guyot ( J . Phys . 5, 233), equal parts 
of iodine and camphor do not unite at ordinary temperatures, but after 
some time, the mixture liquefies and gives off iodine without losing the 
odour of camphor.— Camphor dissolves a small quantity of iodine in the 
cold, and when heated with it, melts to a dark red-brown mass which 
solidifies on cooling and has the odour of its constituents (Winckler, 
JRepert , 32, 273); triturated with of its weight of iodine, it forms a 
black-brown mass prodncing yellow stains. (Voget, A. Br . Arch. 
16, 155.) 

Camphor dissolves abundantly and without decomposition in broynine 
(Claus), forming a nearly inodorous mass which on cooliug solidifies in a 
crystalline mass (Balard, Ann. Chim . Phys, 32, 377), consisting of beau¬ 
tifully crystalline bromocamphor. (Laurent.) — The solution of camphor 
in bromine is converted by phosphorus into liquid bromide of camphor, 
with formation of terhromide of phosphorus, evolution of hydrobromic 
acid, and great rise of temperature. (Claus.) 

Camphor absorbs a small quantity of dry chlorine in sunshine, thereby 
acquiring a yellow colour in a few weeks.. (Claus.) — Camphor melted 
at 170° does not absorb chlorine, but volatilises undecomposed. (Claus.) 

— Camphor unites with hydrochloric acid gas in proportions varying 
according to temperature and pressure. (Bineau.) 

100 pts. of camphor absorb of hydrochloric acid gas, according to 
Bineau: 


3*0° and under 0*738 met. pressure . 


3*0 

0*232 

. 17*0 

7*0 

0*740 

21*0 

7*0 

0*230 

16*3 

9*0 

0*288 

15*8 

13*0 

0*322 

15*3 

15*5 

0*744 

20*5 

18*5 

0*735 

20*4 

20*0 

0*740 

20*0 

24*0 

0*747 

19*0 


Camphor no longer absorbs hydrochloric acid gas : 


at 12*0° and under 0*22 met. pressure. 
„ 15*0 „ 0*34 

„ 20*0 „ 0*39 

„ 210 „ 0*42 
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100 vol. camphor-vapour absorb 23'6 vol. hydrochloric acid gas. 
(Bineau.) Camphor at 10° and under pressure of 0*726 met. absorbs 
144 vol. hydrochloric acid gas and deliquesces with it to a transparent 
colourless liquid (Saussure, Deville, Ann. Chirn. Phys. 75, 58), having less 
rotatory power than camphor. (Deville.) 

Camphor dissolves in 2*6 pts. of concentrated hydrochloric acid , and is 
precipitated from the solution by water. (Wenzel.) 

Fluosilicic acid gas is not absorbed by camphor. (Bineau.) 

Camphor does not absorb nitrous gas. (Bineau.) — With nitrous gas 
wad oxygen, or with vapour of hyponitric acid, it forms a pale yellow liquid 
— greenish if it contains but a small quantity of nitrous acid— which, 
when exposed to dry air, gives off red fumes till it becomes covered with 
a crust of camphor, — is decomposed by water into camphor and decom¬ 
position-products of hyponitric acid—mixes with alcohol and ether, giving 
off gas, and similarly with hyponitric acid, — dissolves ■—of iodine at 
ordinary temperatures, — and, when saturated at 18° contains 79 p. c. 
camphor and 21 p. c. hyponitric acid. — The hyponitric acid compound 
of camphor gives off hyponitric acid when immersed in sulphurous acid 
gas, and the sulphurous acid compound effervesces strongly when hypo¬ 
nitric acid is poured upon it; in each case, a crystalline compound is 
produced, which soon turns yellow and gives off red vapours, deliquesces 
readily, and is resolved by water into camphor, sulphuric acid, nitric 
acid, and nitrons gas. — Camphor dissolves in cold concentrated nitric acid , 
forming with it a colourless or yellowish oil (nitrate of camphor-oil), which 
deposits camphor when mixed with water. — Camphor dissolves in pt. 
of cold fuming nitric acid. (Wenzel.) The camphor-oil which rises to 
the surface when 1 pt. camphor is heated with 16 pts. dilute nitric acid 
contains 72-3 p. c. camphor and 27*7 p. c. nitric acid. (Brandes.) The 
camphor-oil thus produced turns red and afterwards yellow when treated 
with hydrochloric acid (Bouillon-Lagrange); it scarcely dissolves any 
nietal but mercury, because it immediately coats the metal with camphor; 
it is miscible with alcohol. (Wenzel.) — Camphor absorbs about 1 vol. 
ammonia -gas. (Saussure,) 

Camphor is insoluble in aqueous alkalis, and does not combine with 
the other metallic oxides. — From an intimate mixture of camphor with 
carbonate of lime or carbonate of magnesia, water is said to take up three 
times as much camphor as it dissolves when shaken up with camphor 
alone. 

Camphor is but sparingly soluble in vinegar, but it dissolves in T V pt. 
concentrated acetic acid, forming a thickish, sharp-tasting, easily volatile, 
perfectly combustible liquid. (Pfaff, iSyst. d. Mat. med.) — When cam¬ 
phor dissolves in moderately strong acetic acid, the solution is effected 
only by the more concentrated portion of the acid, and a watery liquid 
separates containing a little acetic acid and a trace of camphor. (Vau- 
quelin, Seine. 35, 437.) — It dissolves slowly, but abundantly in cold 
valerianic acid; tlie colourless viscid solution may be distilled without 
decomposition, and, when mixed with 30 pts. of water, deposits camphor. 
(Trommsdorff.) 

Camphor dissolves at 12° in f pt. of alcohol of sp. gr. 0*8u6 (Saus¬ 
sure.) — The colourless solution (spirit of camphor, Gamphcrgdsi , 
Spiritns vini camphoraius ), has a sharp taste, and when prepared warm, 
deposits part of the dissolved camphor on cooling ; when distilled, it gives 
off alcohol and loaves camphor, and deposits camphor when mixed with 
water. — 3 pts. alcohol, which,at ordinary temperatures, dissolve 1 pt. of 
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corrosive sul)limate 5 take up 2 pts. of that compound on addition of 1 pt. 
of camphor ; 3 pts. on addition of 3 pts. camphor; 6 pts. on addition of 
6 pts. camphor. (Karls, Pogg. 10; 608.) — 16 pts. alcohol of sp. gr. 
0*865 dissolve 7 pts. of corrosive sublimate, and 9*6 pts. after addition of 
4 pts. camphor ; by agitation with finely pulverised corrosive sublimate, 
a solution is at length obtained, containing 25 pts. camphor and 16 pts. 
sublimate in 4 pts. alcohol. This solution is syrupy, has a sp. gr. of 
1*326, and deposits a small quantity of calomel. When diluted with 
alcohol, it exhibits, with ammonia, potash, and iodide of potassium, the 
same reactions as corrosive sublimate. Mixed with water, it deposits 
camphor, and when covered with water and left to itself for a consider¬ 
able time, it deposits camphor together with crystals of corrosive subli¬ 
mate. When saturated with chlorine gas, it smells strongly of chloride 
of ethyl, and, if then left to evaporate, leaves a brown magma which 
deposits calomel on addition of alcohol, and whose alcoholic solution 
deposits brown camphor when mixed with water, yields on evaporation a 
brown resin containing corrosive sublimate, and turns brown when 
distilled, yielding a sublimate free from mercuric chloride—which smells 
of camphor and chloride of ethyl, and deposits camphor on addition of 
water—and leaving a black residue which contains calomel. (Simon, 
Pogg, 37, 553.) 

Camphor dissolves in much less than its own weight of tvood-spirit. 
(Gm.) — It dissolves abundantly in acetone. (Trommsdorff.)— In ~ 
chloroform. (Smith, 2\ 7 . J. Pharm. 15, 441.) 

Camphor dissolves abundantly in ether , and increases the solvent 
power of ether for corrosive sublimate. — 4 pts. of ether per se dissolve 

1 pt. of corrosive sublimate; on addition of 1*33 pts. camphor, the same 
quantity of ether dissolves 1*33 pt.; with 4 pts. of camphor, it dissolves 

2 pts.; with 8 pts. of camphor, 4 pts , and with 16 pts. of camphor, 8 pts. 
of corrosive sublimate. (Karls, Pogg. 10, 60S.) — Camphor dissolves 
abundantly in compound ethers. 

Camphor dissolves readily in volatile oils : from a hot solution part of 
the camphor crystallises on cooling. — It dissolves abundantly in benzene. 
(Mansfield, Chem. Soc. Qu. J. 1, 263.) 

Camphor dissolves in fixed oils an dfats, and in some resins. — Heated 
to 112° with a few drops of almond-oil and corrosive sublimate, it 
deliquesces after half an hour, turning brown and giving off hydrochloric 
acid ; the product dissolves completely in a larger quantity of almond-oil, 
and in alcohol with a residue of calomel. (Simon, Pogg. 37, 553.) 


Appendix to Camphor. 

1. lodocamphor. 

Claus. (1842.) J. pr. Chem. 25, 264. 

Formed by triturating together equal parts of iodine and camphor. 
— Brown, viscid mixture, which volatilises on exposure to the air more 
rapidly thau either of its constituents alone. When distilled , it gives off 
hydriodic acid gas, and yields a brown, mobile distillate having a harsh 
disagreeable taste like that of turpentine (and, according to Guyot, 
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J. Phys . 5, 223, an empyreumatic odour), and consisting of camphin, a 
small quantity of colopliene (p. 279), campkocreosote (vide inf.), concen¬ 
trated aqueous liydriodie acid, a little undecomposed camphor, and free 
iodine, whilst in the retort there remains a black camplio-rcsin contami¬ 
nated with charcoal, a little camphin, eolopkene, campho-creosote, and 
iodine (2C 20 H lt5 O 2 H-I= 1 at. camphin (C 18 H 16 ), 3 ah water, 1 at. liydriodie 
acid, 1 at. catnphoresin (C 20 H 12 ), 2 at. carbon, and 1 at. oxygen, which is 
expended in the formation of camphocreosote)'? — Aqueous alkalis decom¬ 
pose iodoeamphor, separating the camphor in its original state. 

Iodocamphor is insoluble in water, but dissolves easily, with hyacinth- 
red colour, in alcohol and ether . (Glaus.) 


2. Bromide of Camphor. 

Laurent. (1840.) J. pr. Chem. 20, 498.— Rev. sclent. 11, 263; J.pr. 

Chem. 28, 333; Gow.pt. rend . 10, 532. 

Claus. J. pr. Chem . 25, 2C0. 

Bromcamphor , Bromure de campjire, Camp hr e bromure, oxyde de camphene 
bromurL (Laurent.) 

Formation. By dissolving camphor in bromine. (Laurent.) — When 
phosphorus is gradually added to a solution of camphor in bromine, oily 
bromide of camphor is formed, and may be separated from the solution 
by water. (Claus.) 

Preparation. Camphor is dissolved in cold bromine, and the crystals 
which separate from the mother-liquor immediately or after a few hours 
(though not always) are quickly pressed between paper, and protected 
from the action of light. (Laurent.) — The warm solution of camphor in 
bromine deposits unaltered camphor on cooling. (Laurent.) 

Properties. Rod, right rhombic, or rectangular prisms. 

Laurent. 

C 2(, II lfi O- . 152 .... 51-2 . 

2 Br . 100 .... 48-8 . 51*2 

C 20 H 1(> O 2 ,Br. 312 .... 100*0 . 

Claus considers Laurent’s analysis incorrect, owing to the proneness of the bromide, 
of camphor to decomposition. 

Decompositions. —Bromide of camphor, when exposed to the air , 
deliquesces, gives off bromine, and leaves camphor. — When distilled, it 
yields bromine, camphor, a small quantity of hydrobromic acid, and a 
brominated oil. — In aqueous potash it deliquesces, and deposits camphor, 
after continued agitation. 

It dissolves in water , the red solution gradually depositing camphor. 
(Laurent.) 
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3. Qua<Mchloro-camphor. C 20 H l2 Cl 4 O 2 . 

Claus. (1842.) J. pr. Cheni. 25, 259; JRev. scient. 9, 181. 

Camphre quadrichlore , Vierfach - chlorcampher. 

A solution of camphor in 3 pts. terchloride of phosphorus is com¬ 
pletely saturated with chlorine ; the solution which forms at first, with 
evolution of hydrochloric acid, is ultimately heated to 100°; the clear, pale 
yellow, balsam-thick product is washed with water and aqueous soda ; and 
the hydrated chlorocamphor which then separates as a cream-like mass, is 
collected and freed completely from water by heating it in the water-bath, 
and passing a current of dry air through it. — In this manner, according 
to the quantity of the chlorine passed through, other chlorocamphors 
may be formed, containing 1—6 at. chlorine. (Claus.) 

Properties. Greenish, nearly colourless, transparent, unctuous oil 
haying at 100 u the consistence of olive-oii. It has an agreeable aromatic 
odour, and a bitter campliorous taste, afterwards sharp and scratching. 

Claus. 


20 C . 

. 120 .. 

.. 41*38 .... 

a. 

.... 44*52 .. 

b. 

12 H . 

. 12 .. 

.. 4*13 .... 

4*54 .. 


4 Cl . 

. 142 .. 

.. 48*97 .... 

.... 45*12 .. 

.. 51-0 

2 0 . 

. 16 .. 

.. 5*52 .... 

.... 5*82 .. 

•• 


C-°H 12 CP0 2 . 290 .... 100*00 . 100*00 


a. not completely saturated with chlorine, or a mixture of C-°H 13 C1 3 0 2 and 
C 2 °H 12 C1 4 0 2 . b. obtained by completely saturating with chlorine, a solution of camphor 
in terchloride of phosphorus, ultimately heated to 100°. (Claus.) 

Decompositions. Heated above 100°, it gives off hydrochloric acid 
gas, yields a chlorinated oil, colourless at first, afterwards pale rose-red, 
green, and ultimately black-brown, and leaves charcoal. A wick soaked 
in chlorocamphor burns as long as it is held in a flame, but is extinguished 
when taken out. Chlorine converts it, when heated, into sexehloro- 
camplior. A drop of pentachloride of antimony turns it purple-red, then 
indigo-blue, and frequently, on addition of water, green. (Claus.) 

Combinations. Quadrichloro-camphor is insoluble in water, but forms 
therewith a cream-like mass; it dissolves readily in alcohol and ether. 


4. SexcMoro-camphor. C“H 10 C1 8 0 2 . 

Claus. (1842.) J. pr. Chem. 25, 259; Rev. Scient. 9, 181. 

Oxyde de chlocamphalose. (Laurent.) 

Produced by passing chlorine gas for some time through quadrichloro- 
camphor heated to 100°. Colourless mass, of waxy consistence, otherwise 
resembling the quadrichlorinated compound. 
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20 C . 

.... 120 . 

... 33*42 . 

Claus, 

„ 3-1 80 

10 H. 

.... 10 . 

... 2*79 . 

„ 3*10 

<> Cl. 

.... 213 . 

... 59-47 . 

57*74 

2 O . 

.... 16 . 

... 4-32 . 

„ 4*36 

C 2ll H ,ll Cl li 0 3 .... 

.... 359 . 

... 100*00 . 

.. 100*00 


It is not altered by the continued action of a stream of chlorine. 
(Claus.) 


Compounds Isomeric with Camphor. 


1. Lsevo-camphor. 

Source. In the oil of Matricaria Partheniim . (Dessaignes & 

Chautard,) 

Formation. By boiling laovo-borneol from madder-spirit with nitric 
acid. (Joanjean.) 

Preparation. The oil of Matricaria Partite nimn is subjected to 
fractional distillation; the portion which goes over between 200° and 
220 is cooled to — 5°; and the mass, which often solidilics completely, is 
pressed between paper. (Dessaignes &> Chautard.) 

Properties. Like those of ordinary camphor. It melts at 170°, boils 
at 204° (Dessaignes & Chautard), but possesses lmvo-rotatory power. 
(Chautard.) 


20 C . 

. 120 . 

... 78-94 . 

Dessaignes & 
Chautard. 
. 78*74 

16 H . 

..... 16 . 

... 10-53 . 

. 10*69 

2 O . 

. 16 . 

... 10-53 . 

. 10*57 

C 2 ,) I-J 10 O 2 ... 

. 152 . 

.. 100*00 . 

. 100*00 


Decompositions. By prolonged boiling' with nitric acid, it yields 
hero-camphoric acid. (Chautard.) 


2. Non-rotatory Camphor. 


Separates from the volatile oils obtained from several plants belonging 
to the order Labiates. (Proust.) The camphor which separates from 
oil oi lavender (78*14 C, 10*47 Id, and 11*39 O, according to Dumas) is 
destitute of rotatory power. (Biot, Corrupt, rend. 15, 710.) 


3. Oil of Wormwood. 

Leblanc. N. Ann. Qhim. Phys . 16, 333; abstr. Compt. rend. 21, 379. 
Zeller. Stud, iiber cither. Ode , Landau, 1850. 

Sasciie. Zeitsch. Phctrm. 5, 14. 

Wermuthol, Essence cVabsinthe. 

Source and Extraction. In wormwood, Artemisia cihsinthwn , L. 
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The flowering plant, either fresh or dried, is distilled with water. It 
yields 0*312 p. c. of oil. (Buchner, Martins.) 

Properties. Dark green (Leblanc), dirty green (Martins), dark 
yellow‘brown (Zeller). It does not become colourless by repeated rectification. 
(Leblanc.) The green colour of the oil is due to a peculiar colouring matter ; when worm- 
wood-oil is distilled with oil of lemon and oil of cloves and water, colourless wormwood- 
oil passes over first, and at last green oil of cloves. (Sachse.) Sp.gr. 0*973 at 24° 
(Leblanc) j 0*90 — 0*96 ; from the leaves, 0*92 ; from the flowers, 0*94. (Zeller.) 
Distils between 180° and 205°, and, after repeated rectification over lime, 
almost wholly at 205°. Kotatory power 20*67° to the right. Vapour- 
density = 5*3. (Leblanc.) Has a strong penetrating odour of worm¬ 
wood and a burning taste (Leblanc); its taste is peculiarly ethereal, 
sharp, and bitterish. (Martius.) Neutral. (Zeller.) 


20 C. 

16 H . 

2 0 . 

.... 120 . 
.... 16 . 

.... 16 . 

... 78*9 . 

... 10*5 . 

... 10*6 . 

Leblanc. 

. 78*9 

. 10*6 

. 10*5 

C 20 H 16 O 2 .... 

.... 152 . 

... 100*0 . 

. 100*0 



Vol. 

Density. 

C-vapour . 


. 20 . 

. 8*3200 

H-gas. 


. 16 . 

. 1-10S8 

O-gas . 


. 1 . 

. 1.1093 


Vapour of Wormwood-oil. 2 . 10*5381 

1 . 5*7691 


Decompositions. 1 . The oil becomes darker and more viscid by 

exposure to the air. — 2. With iodine it thickens, without fulmination 
or rise of temperature. Old wormwood-oil, or that which has been exposed to the 
air, becomes heated in contact with iodine, and gives off vapours up to the point of 
sublimation. Fresh oil from the leaves yields a grass-green syrupy residue ; older 
oil leaves a brown thicker residue; and oil from the flowers leaves a tough mass which 
solidifies. (Zeller.) — 3. The oil takes up 2*156 pts. of bromine, and 
acquires a darker colour. (Knop, Ghem. Centr. 1854, 498.) — 4. Nitric 
acid decomposes it with violence, forming a non-crystalline resin. 
(Leblanc.) With 1 pt. nitric acid of sp. gr. 1*25, it assumes in a few minutes a 
green colour, changing to dark green and black brown. (Voget, Br. Arch. 19, 169; 
Zeller.) — 5. With oil of vitriol it becomes blackish (Leblanc), blue to 
deep violet (Zeller). — 6. When repeatedly distilled over anhydrous 
phosphoric acid , it gives off water, and yields volatile camphogen, C 20 H U . 
(Leblanc.) — 7. With penicichloride of phosphorus it gives up its oxygen, 
and exchanges 1 At. H for 1 At. Cl. (Cahours, Compt. rend . 25, 
725.) 

C 20 H 16 O 2 + PCI 5 = C 20 H 15 Cl + HC1 + pcm 3 . 

8. It is not decomposed by aqueous potash , but partially by heated 
potash or soda-lime , inasmuch as it blackens and partially distils over 
without alteration. (Leblanc) — 9. Bichromate of potash and sulphuric 
acid immediately convert it into a dark flocculent resin. (Zeller.) — 
10. When boiled with nitroprussick of potassium, it yields a brown black 
deposit. (Heppe, N. Br. Arch. 89, 57.) 

Combinations. It dissolves in all proportions of absolute alcohol , and 
in alcohol of sp. gr. 0*85. (Zeller.) 
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4. Volatile Oil of Pulegium micranthum, 

Buttlerow, (1854.) Pekrsb. Acad. Bull. 12, 241; abstr. Pharm, 
Centralbl. 1854, 359. 

Source . In Pulegium micrcinthum, a plant growing on tlie southern 
steppes of Russia, especially round Sarepta and Astraclian. 

Properties . Yellowish; after rectification, colourless or slightly 
yellowish, mobile. Sp. gr. 0*932 at 17°. Begins to boil at 202°, and 
boils with tolerable regularity at 227°. It does not solidify at —17°. 
Smells and tastes like the oils of peppermint and sage. 





Buttlen 

3W. 

20 C. 

.... 120 . 

... 78*94 ... 

. 78*45 .... 

79*16 

16 H. 

.... 16 . 

... 10*53 .... 

. 10*63 .... 

10*69 

2 0. 

.... 16 . 

... 10*53 .... 

. 10*92 .... 

10*] 5 

C-°II 1(! 0 2 .... 

.... 152 . 

... 100*00 ... 

. 100*00 .... 

100*00 


Decompositions. 1 . It absorbs oxygen from the air, becoming viscid, 
specifically heavier, and brownish yellow, without giving off carbonic 
acid. — 2. With fuming nitric acid, it forms chiefly acetic acid, together 
with small quantities of propionic acid and other fatty acids. — 3. With 
hydrochloric acid gas , it turns brown without solidifying. — 4. By boiling 
with strong aqueous potash, it is converted into a brown, amorphous, acid, 
brittle resin, insoluble in water, soluble in alkalis and in alcohol (77*96 C, 
3*59 H, 13*15 O), and a volatile, altered oil, mixed with an acid liquid 
containing a fatty acid. When dropt into melting potash, it turns brown 
and decomposes partially, yielding acetic, valeric, and other fatty acids. 
Heated with bichromate of potash and sulphuric acid, it forms chiefly 
acetic acid and other fatty acids. Distilled with hypochlorite of lime and 
water, it yields chloroform. 

Combinations . It dissolves readily in alcohol , ether, and oils. 


5. Oil of Pennyroyal. 

5. In pennyroyal, Mentha ‘pulegium, L. The liorb is distilled with 
water. Sp. gr. 09721 ; of the rectified oil, 0’9255. Boils between 183° 
and 1SS°. 


Kane. 

mean. 


20 C . 

.... 120 . 

... 78*94 ... 

. 77*79 

16 H . 

... 16 . 

... 10*53 ... 

. 10*85 

2 0 . 

.... 16 . 

... 10*53 ... 

. 11*36 

0-°H 1G O 2 . 

.... 152 . 

... 100*00 ... 

. 100*00 


Occurs generally mixed with oil of turpentine. (Kane, Lond. E. Mag .,/. 13, 440; 
J. pr. Chew. 15, 160. 




















IIYDROCHLORATE OF BORNEOL. 


353 


Camphic Acid. 

C 20 H l6 O 4 = C 20 H 16 ,0 4 1 


Berthelot. (1858.) F Ann . C7im. P%s. 56, 94; abstr. Ann . JPharm. 
112, 367. 

See p. 332. Formed, together with borneol, by heating common 
camphor for 8 or 10 hours with alcoholic potash to 180 — 200° in sealed 
tubes. The contents of the tubes are exhausted with water; the 
undecomposed camphor and the borneol are removed by filtration ; the 
solution, containing potash and camphate of potash, is concentrated by 
evaporation after neutralisation with sulphuric acid ; the mother-liquor is 
decanted from the sulphate of potash, which separates on cooling, and 
evaporated to dryness; the residue is exhausted with alcohol; the 
alcoholic solution is evaporated over the water-bath ; the residue is again 
exhausted with alcohol; and the camphate of potash, which remains as 
a syrup after the evaporation of the alcoholic solution, is decomposed by 
dilute sulphuric acid. 

The acid forms a nearly solid resin more or less coloured. It is difficult 
to obtain pure. 

When heated , it yields an oil, a crystalline, not acid sublimate, and 
tar, leaving spongy charcoal. Heated with nitric acid , it forms a nitro¬ 
compound. 

It is more or less soluble in water , and combines with loses to form 
salts. 

Camphate of potash is an uncrystalli sable deliquescent syrup ; so like¬ 
wise is camphate of soda; both these salts dissolve sparingly in concen¬ 
trated aqueous alkalis, and separate from the solutions on evaporation, in 
the form of resinous soaps, easily soluble in pure water. The camphates 
of zinc-oxide, lead-oxide, ferric oxide, cupric oxide, silver-oxide , and ferrous 
oxide are thrown down from the aqueous solution of metallic salts by 
aqueous camphate of soda, as precipitates which are soluble in a large 
quantity of water and likewise in acetic acid. 

Camphic acid is readily soluble in alcohol. (Berthelot.) 


Hydrochlorate of Borneol. 

C 20 C1H 17 = C 20 H 16 ,HC1. 


Berthelot. F. Ann. Chim . Phys. 56, 78. 

Camphol chlorhydrique, Chlorbomafer . 

Borneol is sealed up in tubes with 8 to 10 pts. of aqueous concen¬ 
trated hydrochloric acid, and heated to 100° for 8 or 10 hours; and the 
product is washed with dilute aqueous potash, then with water, and 
crystallised from alcohol. In most of its properties it resembles mono¬ 
hydrochlorate of turpentine-oil. Rotatory power to the right, but 
weaker than that of borneol, different from that of mono-hydrochlorate of 
turpentine-oil. (Berthelot.) 

YOL. XIV. 2 A 
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Berthelot. 

20 C. 120-0 .... 69*56 . 

17 H. 17*0 .... 9*85 . 

Ci. 35*5 .... 20*59 . 20*0 

C 20 H 16 ,HC1 ....... 172*5 .... 100*00 . 

Isomeric with monohydrochlorate of turpentine-oil (p. 265). 

Melts and sublimes when heated , giving off a small quantity of hydro¬ 
chloric acid. Ignited with quicklime, it gives off borneol, aud leaves 
chloride of calcium. 

It unites at ordinary temperatures with bihydrochlorate of turpen¬ 
tine-oil, forming a compound which melts at the heat of the hand. 


Benzoate of Borneo!. 

C 3i H 22 0 4 = C 20 H 5 O 3 ,C 20 H 17 O. 


Berthelot. JSF. Ann . Ghim. Phys. 56, 78. 

Camphol benzoique , Benzbornester . 

Borneol and benzoic acid are heated together to 100° in sealed tubes 
for 8 or 10 hours; the product is washed with aqueous carbonate of 
potash and caustic potash to remove excess of benzoic acid, and the 
residual mixture of borneol and benzoate of borneol is heated to 150°, 
till it no longer has a camphorous odour. 

Colourless, inodorous, neutral oil, soluble in alcohol and ether. 
Heated to 120° with soda-lime 3 it yields borneol and benzoate of soda. 
(Bert helot.) 


IF Appendix to Borneene. (p. 313.) 

Oil of Dryabalanops Camphora. 

Lallemand. Etude sur la composition de quelques essences. N. Ann . 

Ghim . Phys. 57, 404; abstr. Rep. chim. pure , 2, 89; N. J. Pharm . 

37, 287; Ann. Pharm.. 114, 193; Jdhresber . d. Chem. 1859, 502.— 

Short notice of results, Gompt . rend . 49, 357. 

This oil, which was originally brought from Sumatra, by Junghulm, 
is there obtained by boiling the different parts of the tree, cut up into 
small pieces, with water, aud collecting the oily layer which floats on 
the surface. — The oil thus produced appears to be essentially the same as that which 
runs out from incisions in the tree, although the properties of the latter, as described by 
Pelouze (p. 314), differ considerably from those assigned by Lallemandto the oil obtained 
by boiling the plant with water. Hence Lallemand concludes that the oil examined by 
Pelouze could not have been obtained from Dryabalanops camphora. — It is a viscid, 
reddish oil, having a strong balsamic odour, and turning the plane of 
polarisation of light to the right. It begins to boil at about 180°, but the 
boiling point quickly rises to about 255° aud then to 300°, at which 
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temperature the whole of the volatile portion has passed over, and there 
remains a resin, amounting to about half the weight of the original oil. 
The distilled oil is further resolved by repeated fractional distillation 
(mostly conducted under diminished pressure) into a more volatile and a 
less volatile oil, both having the composition C 20 H 16 . 

a . More volatile oil. This oil, which constitutes the smaller portion of 
the distillate, begins to boil at 180°, the boiling point however quickly 
rising to 190°. The portion which first passes over (at 180°) has a lower 
specific gravity (0*86 at 15°), and greater dextro-rotatory power, than 
that which passes over at the higher temperature (towards 190°). — The 
oil becomes heated by contact with oil of vitriol. — With hydrochloric 
acid , it forms a compound which remains liquid at all temperatures, but 
which, when treated with strong nitric acid, yields a solid hydrochlorate 
C 30 H 16 ,HC1, resembling artificial camphor (p. 265) in all its properties, 
excepting that it possesses dextro-rotatory instead of lsevo-rotatory 
power. 

b. Less volatile oil. — Somewhat viscid, sparingly soluble in alcohol of 
ordinary strength, somewhat more in absolute alcohol. Begins to boil at 
255°, the boiling point afterwards rising to 270°, and the greater portion 
distilling at 260°. The specific gravity of the distillate rises with the 
boiling point from 0*90 to 0*921 at 20°. The distillate is at first Isevo- 
rotatory, then dextro-rotatory ; the dextro-rotatory power increases till 
the boiling point rises to 260°, then diminishes, and the portion which 
distils at 270° is optically inactive. 

The oil b gives by analysis 88*74 p. c. C and 11*76 H, agreeing 
nearly with the formula C 20 H 16 . —It becomes heated by contact with oil 
of vitriol. 

Hydrochlorate of Oil h. C 30 H 24 ,2HCL— The oil unites with hydro¬ 
chloric acid, becoming heated at the same time, and forms a compound 
which is liquid at first, but solidifies partially after some days, and when 
recrystallised from ether-alcohol, forms colourless four-sided prisms. It 
turns the plane of polarisation to the left, whether prepared from lsevo- 
or dextro-rotatory or optically inactive oil. Melts at 125°. 


Lallemand. 


30 C. 

... 180 ., 

... 64*98 .... 

.... 64*80 . 

... 64*66 

26 H. 

... 26 . 

... 9*38 .... 

.... 9*45 ; 

... 9*59 

2 Cl . 

... 71 . 

... 25*64 .... 

.... 25*55 . 

... 25*92 

C 30 H 2 h2HCl. 

... 277 . 

... 100*00 .... 

.... 99*80 . 

... 100*17 


It decomposes at 175°, giving off hydrochloric acid. It is decomposed 
by oxide of lead or mercuric oxide at 100°, more readily by alcoholic 
potash-ley, with separation of the hydrocarbon (which then exhibits a sp. gr. 
of 0*90 at 25°, possesses lsevo-rotatory power, boils at 260°, and unites with hydro¬ 
chloric acid, reproducing the original compound). 

The hydrochlorate is sparingly soluble in ether, moderately soluble in 
alcohol. 

c. Resin. C 60 H 46 O 4 ? — The resin left in he first distillation of the oil 
of Dryahalanops Camphora is a neutral, dark red, brittle substance, which 
softens at 100°, and melts at a somewhat higher temperature. It turns 
the plane of polarisation strongly to the right. It is somewhat soluble in 
alcohol, more readily in ether. By solution in absolute alcohol, it may be 
rendered colourless, but cannot be obtained in the ciystalline state. It is 
neutral, and does not unite with bases. It gave by analysis 81*32 p. c. C and 
11*03 H, the formula requiring 82*19 C, 10*50 H and 7*31 O. Lallemand supposes 

2 a 2 
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it to be formed from the hydrocarbon C 3l) II 24 , by assumption of 6 At. oxygon and 
elimination of 2 At. water (C<’°H‘ 1(i CM = 2 (PIP 1 + O r > — 2 110). 

The oil of Dryabalanops Camphora examined by Lallemancl did not contain 
borneol. 

Volatile of Laurus Gamphora. — Mobile, nearly colourless, having a 
strong odour of common camphor and considerable dextro-rotatory power. 
By fractional distillation it is resolved into an oil boiling at 180°, and 
a portion boiling at 205°; the latter appears to be essentially the same as 
common camphor.—The oil boiling at 180° is very much like oil of 
lemons, possesses strong dextro-rotatory power, and forms with ^hydro¬ 
chloric acid, a crystalline compound which melts at 42°, and gives by 
analysis, 57*34 p. c. C, 8*6 H and 33*83 Cl, agreeing with the formula 
C 30 H 1S ,2HC1 (calculation 57*42 C, 8*61 H, 33*97 Cl.).If 


Appendix to the Primary Nucleus C 20 H 16 . 


Volatile Oils , not yet included in the System , together with the Camphors 
or Stearoptenes which separate from them . 

(Arranged alphabetically.) 


1. Oil of Acacia. 

The othoroal extract of the flowers of Acacia alba , 71, loaves by 
spontaneous evaporation, a yollow, warty mass, which sticks to the fingers, 
and has a strong and persistent smell of acacia : it appears to he a product 
of the decomposition of tho oil. — This mass yields by distillation an 
empyreumatie oil having an unpleasant odour; it is soluble in 
boiling alcohol, the solution on cooling depositing flocks which exhibit 
the characters of wax. (Favrot, 1838, J. Chim. m6d. 14, 212.) 


2. Volatile Oil. (Aceiie de amaccy.) 

In the branches of an unknown tree growing in tho neighbourhood 
of Bogota. It exudes spontaneously when the branches are cut, and 
so plentifully that a litre of oil may bo obtained in a few minutes. —- 
Yellowish, mobile, not solidifying at a few degrees below 0°. — Smells 
like oil of neroli, or rather like oil of rose and essence de cicari; its taste 
is sweet at first, afterwards sharp and hitter. It is used in Bogota for 
adulterating balsam of copaiba. (Leroy, 1846, N. J. Fharm. 9 , 107.) 
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3. Volatile Oil of Acorns. 

Obtained by distilling bruised acorns, the fruit of Quercus robur and 
Q. peduneulata ( Willd .), after maceration with water. — Buttery, ligbtor 
than water; has a strong peculiar odour. Appears to consist of an oil 
soluble in ether, and another oil soluble in alcohol of sp. gr. 0‘85. 
(Bley, N . Br. Arch . 2, 124.) 


4. Alyxia-camplior, 

Separates from the inner surface of the bark of Alyxia Reinwardii , 
(Blume ), a tree growing in Java and Amboyna. — White, neutral, 
capillary crystals, having an agreeable odour of Tonka beaus and a 
slightly aromatic taste.—Sublimes without melting when heated to 
75-—87°; melts and turns brown at a stronger heat. Distils partially 
with vapour of water. — Nitric acid of sp. gr. 1*2, colours it yellow 
without dissolving it. — Dissolves very sparingly in cold, more easily in 
warm water , and does not separate from the solution on cooling,— 
Dissolves readily in aqueous potash,, carbonate of potash, ammonia, be., 
without neutralising them; also readily in acetic acid, alcohol of sp. gr. 
0*85, ether, and oil of turpentine. (Nccs v. Escnbcck, Br. Arch. 28, 1.) 


5. Oil of Angelica. 

By exhausting with alcohol tho comminuted roots of Angelica 
sativa, M., concentrating the solution, precipitating with water, and 
distilling the separated balsam with hydrate of potash, a colourless oil is 
obtained, lighter than water, of penetrating odour and camphorous tasto. 
— The same oil is obtained by distilling the comminuted roots with 
water, and rectifying the resulting oil over hydrate of potash, angclato of 
potash then remaining behind. — Tho oil obtained by either of these 
processes becomes coloured, and resinises on exposure to the air, (A. 
Buchner, Report. 76, 161.) — Bucholz & Brandos (,N. Tr. 1, 2, 128) 
obtained by distillation, 0*7 p. c. of oil; John ( Chem. Tab. 4, 17), 
obtained 0*6 per cent. 


6. Oil of Angustura. 

Angustura-barlc, the bark of Galipea officinalis , Ilanc , yields by 
distillation with water, 0*75 p. c. of oil. — Light wine-yellow. Sp.gr. 
0*934.—Boiling point 266°. — It cannot be rectified with water or 
solution of common salt. — Has a peculiar aromatic odour, and a mild 
taste with scratching after-taste. Contains 79*60 p. c. C, 12*31 H, and 
and 8*09 O, and is therefore perhaps C 13 I*PO = OTB + C 8 H 8 0, that is 
to say, a mixture of oxygenated and non-oxygenated oil. (Herzog, 
AT. Br. Arch. 93, 146.) It is not apparently attacked by melting hydrate 
of potash. — Does not combine with alkaline bisulphites. (Kraut.) 
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7. Oil of Anim£ 

In animc, the rosin of tlie locust-tree, Ilymencea Courbaril , L, — 
The resin is distilled per se. Colourless oil, with a strong not unpleasant 
odour and a burning taste. Yolatiliscs without residue; is coloured 
deep orange-yellow by oil of vitriol; dissolves without turbidity in 
alcohol . (Paoli, Brugn • Giom. 16, 326.) 


8, Oil of Ants. 


In the red ant, Formica mfa , L . (compare vii. 271) — The ants are 
distilled with water or alcohol, the distillate repeatedly cohobated 
(Marggraf, Nolle), and the oil which floats on the surface, collected.— 
The process yields 0T2 p. c. of oil (Nolle), 1 p, c. (Hermbstiidt.) — 
Transparent and colourless, with an agreeable odour (Nolle); its taste 
is not burning (Marggraf, Chym . Schriften , 1, 342); sparingly soluble in 
absolute alcohol. (Marggraf; Nolle, N* Br . Arch. 33, 183.) 


9. Oil of Arnica. 

WolrerleidL — a. In the flowers of Arnica montana , L. — Obtained 
by distillation with water. — Blue (Heyer, Crdl. chem. J. 3, 100), yellow 
to brownish green, with a peculiar odour (Zeller), like that of chamomile 
(Heyer); reacts slightly acid. (Zeller.) — In contact with iodine, it 
becomes slightly heated, reddish yellow-brown and viscid. With nitric 
acid f it assumes a brownish yellow colour, and if heated gives off a large 
quantity of gas, and forms a solid resin. — With oil of vitriol , it assumes 
a yellow to reddish brown colour.— It dissolves in 100 pts. of alcohol o 
sp. gr. 0*85, becoming turbid and flocculent; with 10—60 pts. of absolute 
alcohol , it forms a turbid liquid, becoming clear only when heated. 
(Zeller.) 

h. In the roots of Arnica montana, L whence it is obtained by 
distillation with water. — Wine-yellow to brownish yellow. Sp. gr. 
0\9S—0*0.9. Reacts slightly acid. (Zeller.) — It dissolves iodine, with¬ 
out rise of temperature or evolution of gas, becoming red-brown and 
viscid. With nitric acid, it becomes hot, gives off gas, assumes a grass- 
green to yellow-brown colour, and after a while becomes viscid. — With 
oil of vitriol , it turns purple-red. — It dissolves in 2 pts. of alcohol of 
sp. gr. 0*85, and in all proportions of absolute alcohol . (Zeller, Stud . 
iiber. cither. Ode, Landau, 1850.) 
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10. Oil of Asarum. 

Grager. (1830.) JDiss. inaug . de asara europ. Gottingen, 1830. 
Zeller. Br . 36, 206. — Stud, uber cither . LW?, Landau, 1850. 

Sell & Blanchet. Ann . Pharm. 6, 296. 

In asarabacca, the root of Asarum europceum, L. — It is exhausted 
with alcohol, the lower stratum of the extract, consisting of the oil and 
asarum camphor, is separated from the upper, and distilled ; the residual, 
oily, thick mass is rectified over hydrate of lime ; and the oil is decanted 
from the asarum-camphor which separates at the same time, and dehy¬ 
drated over chloride of calcium. (Sell & Blanchet.) 

Properties. Yellowish (Grager), greenish yellow (Zeller), viscid, 
lighter than water. (Grager.) Sp. gr. 1*018. (Zeller.) Smells like 
valerian, and has a sharp burning taste. (Grager.) It is neutral. 
(Zeller.) Contains 75'41 p. c. C, 076 H, and 14*83 O, but still retains 
asarum-camphor in solution. (Sell <fc Blanchet.) 

Asarum-oil, treated with iodine, gives off yellowish red vapours, and 
forms a yellow-brown resin. Heated with nitric acid, it gives off gas, and 
forms a yellow-brown solid resin. — By oil of vitriol, it is coloured brown 
to blood-red and rcsinised. (Zeller.) — It dissolves sparingly in water , 
more readily in alcohol , in ether, and in oils both fixed and volatile , 
(Grager.) 


11. Oil of Balm. 

Zeller. Stud, uber cither. Oele , Landau, 1850. 

In the herb of Melissa officinalis, L. at the flowering time.— 
Obtained by distilling the herb with water. — Colourless, pale yellow. 
Sp. gr. 0‘85—0*82. Has a peculiar odour. Reddens litmus slightly.— 
According to Bizio ( Brugn . Giorn. 19, 360), it contains a comphor in 
solution.— It dissolves iodine, with groat idso of temperature and evolu¬ 
tion of yellowish-red and grey vapours, and becomes viscid. With nitric 
acid, it turns brown, gives off a largo quantity of gas when heated, and 
becomes rcsinised, —It dissolves in 5 to 6 pts, alcohol of sp. gr. 0*856. 


12. Basil-camphor. 

C 20 Ii 22 O 6 = C 20 H 16 ,6HO ? 

Bonastre. (1831.) J. Fharm. 17, 647. 

Dumas & Peligot. Ann. Chim . Phys. 57, 334; J. pr . Chem. 4, 386; 
Ann. Fharm . 14, 75. 

Bast Hewn - camp h o r, Essence de basilic. 

Basil, Ocymum hasilicum , L distilled with water, yields about 1*56 
per cent, of a yellowish green oil, lighter than water (Rayhand, J. Fharm. 
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20, 447), which when kept, solidifies almost wholly as crystalline basil- 
camphor. (Bonastre.) 

Solid oil . Crystallised from alcohol: four-sided prisms having a faint 
smell and taste; crystallised from water, it forms white, transparent 
nearly tasteless tetrahedrons. (Bonastre.) Neutral. 

Dumas & Peligot. 


20 C. 

... 120 . 

... 63*15 ... 

. 63-8 

22 H . 

... 22 . 

... 11*58 ... 

. 11*5 

GO . 

... 48 . 

... 25*27 ... 

. 24*7 

C 5tl H\6HO. 

.. 190 . 

... 100*00 ... 

. 100*0 


Isomeric or identical with crystallised turpentine-camphor (p. 262, Dumas & 
Peligot.) 

It burns with odour and flame when set on fire; reddens in contact 
with oil of vitriol. (Bonastre.) 

Dissolves sparingly in cold , easily in hot ivater , in nitric acid , acetic 
acid , and aqueous ammonia , imperfectly in cold, perfectly in hot alcohol , 
scarcely at all in 6 pts. of ether. (Bonastre.) 


13. Oil of Bay. 

Bonastre. (1824.) J. Pliarm. 10, 36; — 11 , 3. 

Bit Andes. Jf, Br. Arch. 22, 160. 

Oil of Laurel , Lorleerol. 

Source and Extraction. In bay-berries, the fruit of Laurus nobilis, 
whence it is obtained by distillation with water, or by arranging the 
berries in alternate layers with straw, and distilling with steam. (Foreke, 
Jf. Br. Arch. 17, 177.) Or it is distilled with water and a little 
sulphuric acid, the latter serving to decompose starch and mucus. 
(Bonastre.) The yield of oil is 0'26 p. c. (Bley, Report. 48, 06.) 

Properties. Pale yellow (Bonastre, Brandes); tho most volatile 
portion, or the oil rectified with water, is transparent and colourless, 
while the less volatile is yellowish. Lighter than water. (Bonastre.) 
Sp. gr. 0*914 at 150° ; of the most volatile oil 0'857 ; of the less volatile, 
0*885 (Brandes). Liquid at 31°, semi-solid at 12*5° ; at low temperatures 
perfectly solid and dirty white. Smells like bay-berries; the most 
volatile portion, like oil of cajeput; the less volatile has a similar odour 
hut less pure, and, after rectification with water, also like that of 
camphor (Brandes); the oil obtained by distilling bay-berries with sul¬ 
phuric acid and water, has a less agreeable and cnipyrcmnatic odour, 
(Bonastre.) Tastes strong and bitter. (Bonastre.) It is neutral (the 
crude oil is slightly acid). (Bonastre.) 

Brandes. 


a. If. c . d. e .' 

C,. 80-60 .... 80*55 .... 80*56 .... 78*85 .... 82*14 

H . 11*76 .... 11*26 .... 9*30 .... 11*14 .... 11*54 

0. 7*64 .... 8*19 .... 10*14 .... 10*01 .... 6*32 


100*00 .... 100*00 .... 100*00 .... 100*00 .... 100*00 
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a was obtained by rectifying the crude oil per se in the first instance; b that 
which passed over on rectifying the crude oil with water ; c a portion boiling at a higher 
temperature; d that which has the highest boiling point; e obtained by rectifying the 
crude oil with concentrated aqueous potash. The latter has the composition of crude 
oil of camphor. (Braudes.) 

Decompositions. 1 . Bay-oil absorbs oxygen from the air (Brandes). 
— 2. With 2 pts. of fuming nitric acid it froths up, and forms a soft 
yellow resin, which separates on addition of water. (Hasse, Crell. Ann . 
1785, 1, 422.) — 3. When agitated with potash , it forms after some time 
an oil, which floats on the surface, and a brown liquid, which, after 
saturation with hydrochloric acid, yields a white precipitate soluble in 
ammonia. Distilled with aqueous potash, it yields a neutral oil ( e), 
having an odour of camphor and cajcput-oil, but not very pungent. 
(Brandes.) 

Combinations. Mixed with ammonia, it yields a turbid liquid, and 
with caustic baryta a white viscid liquid. (Brandes.) It is .easily 
soluble in alcohol. The least volatile portion of the oil dissolves but 
partially in alcohol, aqueous potash, and ammonia, leaving a brown oil, 
while the alcoholic solution contains a crystalline substance ; the potash- 
solution, a substance which separates on supersaturating with hydro¬ 
chloric acid, and is soluble in potash and in ammonia; and the ammoniacal 
solution contains a substance wdiich forms a white precipitate with 
chloride of calcium. 

Bay-oil dissolves readily in ether and in oils, both fixed and volatile; 
with the aid of heat, it dissolves tallow and wax . (Brandes.) 


14. Volatile Oil of Beans. 

Formed spontaneously in pulverised dry beans, Phaseolus communis: 
1. On moistening the powder with water. — 2. On evaporating the 
alcoholic extract and mixing the residue with almond milk. Bean-flour, 
exhausted with alcohol, docs not form any oil when moistened with 
water. (Ed. Simon, 1842, N, Br. Arch , 29, 186.) 


15. Oil of Birch-leaves. 

In the leaves of the birch, Jtetnla alba, L. By distilling them with 
water, 0*36 p. c. of oil is obtained, floating on a milky distillate. 
Colourless, mobile ; the last distillate is yellowish and viscid, lighter than 
water; becomes somewhat turbid and viscid at 0°, retains scarcely any 
fluidity at —5° ; solidifies at — 10°, hut not in the crystalline form ; melts 
at the heat of the hand. Its odour is very agreeably balsamic, persistent 
and exciting, like that of young birch leaves and oil of roses. Its taste 
is at first mildly sweetish, afterwards peculiarly balsamic, sharp, and 
heating. The oil becomes pale yellow after some time, and when 
dropped upon paper makes a waxy spot, which may be extracted by 
boiling water, forming a solution which deposits white flocks on cooling*. 
The oil appears to contain a waxy substance in solution ( Betulin , Gm.). 



16. Volatile Oil of Botany Bay Resin. 

Obtained by distilling the rosin of Xanthorrm arborea (. B . Brown) 
with 6 pts. water. Colourless; has an agreeable odour and very sharp 
aromatic taste. (Trommsdorff, Taschenb. 1826, 9.) 


17. Camphor of Buphthalmim maritmim. 

In the flowers of Buphthalmum marithmmi, a plant growing on the 
shores of Greece. The flowers, which have an agreeable odour of roses, 
are distilled with water ; the distillate is cohohated, and the crystals 
which separate from it at about 0° are collected, bellow, pointed 
Crystals, having a silky lustre, and melting at the heat of the hand to a 
yellowish oil, having an agreeable but not powerful odour, fieddens 
litmus slightly. Soluble in alcohol ; the solution is rendered turbid by 
water. (Landerer, Beperl. 79, 233.) 


18. Oil of Cardamom, 

In cardamoms, the seed of JEleltaria Cardamomum. (Whit, cfc Mat.) 
They are distilled with water. The water likewise contains acetic acid. (Wander, 
J.pr. dim,. 64, 499.) Pule yellow. (Neumann, Zeller.) Sp. gr. 1*92 — 
O'94. Tastes and smells like the seeds. Neutral, (Zeller.) Probably 
a mixture of a liquid and a solid oil, inasmuch as Dumas & Pcligot 
(Am. Ck'rn. Flips. 57, 334 ; J.pr. Ohm. 4, 380 ; Ann. Fham. 14, 75) 
found in it colourless prisms, which according to them contain 64*0 
p. c. C, 11*4 II, and 24*0 0, a composition agreeing with the formula 
O 20 H 10 ,6HO, so that they arc isomeric or identical with turpentine- 
camphor. Oil of cardamom, treated with iodine , gives off yellowish-rod 
and grey vapours, and becomes reddish yellow-brown and viscid. With 
nitric acid, it yields a pale brownish-yellow resin, (Zeller, Hawse.) 
With oil of vitriol, it acquires a red-brown colour, with chromate of potash 
and sulphuric acid , greenish-brown. (Zeller.) It dissolves in alcohol of 
sp. gr. 0*85. (Zeller, Shed, uber . cither, Ode , Landau, 1850.) 


19, Oil of Carrot. 

Prom the roots of Baums Carota, L. They are cut up while fresh 
and distilled with water, whereby 0*0114 p. c. of oil is obtained. Colour¬ 
less. Sp. gr. 0*8863 at 11*2. Has a peculiar strongly penetrating odour, 
and a taste of similar character, but at the same time warming and some¬ 
what unpleasant. It dissolves sparingly in xvater, readily in alcohol and 
ether. (Wackenroder, Mag . Pharm. 33, 145.) 
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20, Oil of Cascarilla. 

Trommsdorff. (1833.) N, Tr. % 130. 

Yolkel. Ann. Pharm. S5, 300; Eepert, SO, 109. 

In cascarilla bark, the bark of Croton Elateria (Schw.) It is com¬ 
minuted and distilled with water. The quantity of oil obtained amounts 
to 0*35 p. c. (Bley, Eepert . 48, 97), to 0-87 p. e. (Trommsdorff.) 

Properties. Dark yellow (Trommsdorff, Yolkel) (sometimes of 
various shades from blue to yellow, or greenish : Trommsdorff): the 
first distillate is colourless, mobile, and refractive; the later portions 
yellowish and more viscid; the last very thick. (Yolkel.) Sp. gr. 
0*938 (Trommsdorff) ; 0*909; of the first distillate, 0*802. (Yolkel) 
Boiling point 180° and higher; of the first distillate 173°. Smells 
aromatic, like camphor, thyme, and lemons (Trommsdorff); its odour is 
agreeable; that of the last distillate less agreeable. (Yolkel.) Taste 
aromatic, rather bitter. (Trommsdorff.) 

Yolkel. 



a. 

b. 

c . 

. 81*69 ... 

. 80-90 

II . 

.. 10*49 ... 

. 10*27 

0 . 

. 4-82 ... 

. 8*83 


100-00 .... 

. 100*00 


a The first distillate obtained on rectifying with water ; b the last distillate. The 
crude oil is a mixture of at least two oils, the most volatile of which is probably free 
from oxygen. (Volkel.) 

Decompositions and Combinations. The oil is decomposed by the 
stronger acids , but not by alkalis. (Yolkel.) With fuming nitric acid, 
it yields a yellow fragrant resin, without taking fire. (Trommsdorff.) 

Dissolves readily in alcohol; the solution reddens litmus. (Tromms¬ 
dorff.) 


21. Oil of Convolvulus scoparius. 

Rosenhohol In the wood of the root and stem of the plant. Palo 
yellow, mobile, lighter than water, with an odour of roses, cubehs, and 
balsam of copaiba, somewhat viscid, and a hitter aromatic taste. It 
becomes reddish after some time. It absorbs iodine vapours in a few 
hours, and becomes brown and black With | pt. nitric acid, it 
acquires a pale brown colour, without losing its odour. (Bonastre.) 
In nitrous acid vapours it acquires a dark yellow colour. Mixed with 
an equal number of drops of oil of vitriol , it forms a brown mixture, 
having an odour of cubebs. (Guibourt, N. J, Pharm . 15, 347.) 
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22, Oil of Culilawan. 

Exists in the bark of Qinnamomum Culilawan (Nees), and is obtained 
therefrom by distillation with water. Colourless, heavier than water, 
smells like the oils of cajeput and cloves. With fuming nitric acid it 
becomes heated, without however taking fire, and forms a crimson 
liquid, which, on being mixed with water, deposits a brick-red resin 
(Schloss) ; heated with 5 pts. of fuming nitric acid, it swells up strongly, 
gives off nitrous gas, and, when repeatedly distilled, yields oxalic acid 
amounting to pt. of the oil. (Daryk.) 


23. Oil of Castoreum. 

Obtained by distilling castoreum repeatedly with water, and constantly 
pouring back the distillate (Bohn), or by exhausting with cold ether, 
evaporating the extract, and distilling the residue repeatedly with water, 
as long as oil passes over. (Brandes, N. Br. Arch. 3, 183). — Pale 
yellow (Bohn, Brandes) ; viscid (Bohn); heavier than water (Brandes); 
lighter than water (Bohn); has a strong odour of castoreum (Bohn, 
Brandes); and a sharp, bitter taste. (Bohn.) — If left for six weeks in 
contact with the water which has passed over with it, it is partially con¬ 
verted into an oil, which floats on the water, leaves resin when distilled, 
is completely resinised by contact with the air, especially if likewise 
exposed to light, but remains unaltered if protected from air and light. 
(Brandes.) — It dissolves sparingly in water , readily in alcohol . (Bohn.) 


24. Camphor of Cat-thyme. 

Amberlcraut-camphor. — In all parts of cat-thyme, Teucrium Mavum,L. 
— The dry herb is distilled with water, and the distillate repeatedly 
cohobated over fresh quantities of the green herb. — White, crystalline, 
transparent, brittle mass, consisting of thin laminae, and sinking in water. 
Has an unpleasant odour and aromatic taste. (Bley, 1827, N. Tr . 14, 
2,87.) 


25. Oil of Celery. 

Sellerei-ol. — In the seeds (Tietzmaim), the herb (Vogel) of celery, 
Apizim graveolens, L. — It is obtained by distillation with water. — 
Transparent and colourless (Vogel), pale yellow (Tietzmann), lighter 
than water (Vogel), of sp. gr. 0'881 ; has a pungent, sweetish heating 
odour. Dissolves sparingly in zvater, readily in alcohol and ether. (Vogel, 
Schw . 37, 365; Tietzmann, Taschenbuch, 1821, 45.) 



OIL OF WILD CHAMOMILE. 


365 


26. Oil of Wild Chamomile. 

Zeller. (1827.) Bepert } 25, 467. — Stud, uber either . Oele 9 Landau, 

1850. 

Steer. Bepert, 61, 85. 

Borntrager. Ann. Pham. 49, 244; abstr. Bepert, 90, 215. 

Kamillenol , Esse?ice de camomille bleue. 

Source and Extraction . In the flowers of wild chamomile, Matricaria 
Chamomilla , X. — The herb recently dried is distilled with water or 
with steam. — Tin receivers are used for collecting the distillate, because 
all the oil then collects on the surface of the water which passes over 
with it, whereas in glass receivers, a portion of the oil adheres obstinately 
to the sides of the vessel. — Distillation with steam is preferable to 
distillation with water, because it obviates the risk of burning the 
chamomile-flowers, which swell up considerably; the steam must however 
be passed through without interruption, to prevent the chamomiles from 
adhering in lumps, which would interfere with the passage of the 
vapour. (Steer.) —The water which passes over contains a colourless oil, having a 
different odour from the oil which floats on the surface; this oil may be extracted from 
the water by agitation with ether, and it remains behind after the evaporation of the 
ether. (Borntr&ger.) The water which passes over with the oil contains acetic acid. 
(Hautz, J.pr. Chem, 62, 317.) 

The yield of chamomile-oil is less as the flowers are older; dry chamomiles yield 
0T13 p.c., (Gumprecht, Br. Arch. 7, 108); chamomiles four years old yield in four 
distillations 0‘04 p. c.; recently dried chamomiles yield by two distillations with steam 
the distillate being collected in tin vessels, 0*416 p, c. of oil. (Steer.) 

Propei'ties. Dark blue, azure-blue, nearly opaque; perfectly fluid at 
12°, viscid at 5° (Zeller) ; of the consistence of honey at —4°, solid at 
—6° (Bizio, Brugn. Giorn. 19, 360); solid from —10° to —12°; melting 
again at —5°. (Zeller.) According to Borntrager, it merely becomes 
thick below 0°, but does not solidify.—Sp. gr. 0*92 — 0*94. — Has a 
strong odour of chamomile, and an aromatic warming taste. (Zeller.) 




Borntrager. 



c. 

h. 

c? 

c. 

. 79*83 .. 

.... 79-56 . 

,. 78*26 

H. 

. 10*64 .. 

. 10*83 


0. 

. 9*53 .. 

. 9*61 



100*00 . 100*00 


a, crude oil ; h rectified; c the last distillate. Its composition is nearly the same 
as that of common camphor. (Gerhardt, Traite, 4, 353.) 

Decompositions . 1. When exposed to air and light, it assumes 

various shades of colour from green to brown, and finally becomes greasy. 
The fresher the chamomiles used in the preparation, the longer does the 
oil retain its colour on exposure to air and light. (Zeller.) — 2. When 
distilled, it leaves a small quantity of brown resin ; distilled with water, 
it passes over blue from first to last, while the water which goes over at 
the same time is colourless. (Borntrager.) — 3. With iodine , it becomes 
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heated without detonating; gives off a few yellowish red vapours 
becomes greenish to yellowish brown, viscid, and at last solid and friable. 
(Zeller.) — 4. With fuming nitric acid it assumes a dark brown colour, 
and then yields with water a yellow-brown resin smelling like musk 
(Hasse, Qrell. Ann . 1785, 1, 422); with nitric acid of sp. gr. 1*28 it turns 
green, then dark red-brown, gives off gas with violence when heated, and 
leaves a brittle, friable resin. (Zeller.) — 5. With oil of vitriol , it 
assumes a dark red-brown colour, and forms a soft resin (Zeller) ; on 
adding water to the mixture, it takes fire with explosion. (Hasse, Crell. 
Ann . 1786, 2, 36.) — 6. With bichromate of potash and sulphuric acid , it 
becomes yellow-brown and thickens. (Zeller.) It dissolves in 8 to 10 
pts. of alcohol of sp. gr. 08‘o easily and with blue colour in ether , 
(Zeller.) 


27. Oil of Chenopodium Ambrosioides. 

M. Martini. (1737.) Diss. de Chenop. ambrosioid « 

Bley. W. Tv. 2, 32. — Bepert. 48, 96. 

Becker & Hirzel. Pharm. Zeitschr . 1854, 8. 

Mexicanisches TYaiibenJcraufol. 

Source and Extraction . In Chenopodium ambrosio'ides, L. } a plant 
growing in Mexico. The plant, distilled with water, yields 0*31 p. c. 
oil (Martini), 0 319 p. c. (Bley), 0*78— 1T7 (Becker.) 

Properties. Pale yellow or pale greenish yellow (Bley); transparent 
and colourless after rectification (Hirzel) ; very mobile (Bley); strongly 
refractive after rectification (Hirzel). Sp. gr. of the rectified oil, 0*902 ; 
boiling point 179° —181°. (Hirzel.) When floating on water at low 
temperatures, it solidifies with the consistence of tallow or wax. 
(Martini.) Has a strong odour like that of the plant (Becker), and at 
the same time like that of onions. (Bley.) Tastes stongly aromatic, 
somewhat bitter and burning (Bley); cooling like oil of peppermint. 
(Beckel.) 

Decompositions . 1. The oil easily takes fire (Hirzel), and burns with 

a very smoky flame. (Bley, Hirzel.) It is violently attacked by fuming 
nitric acid. — 3. With oil of vitriol it turns red and resinises. (Bley.) 

Combinations . With aqueous ammonia it forms a permanent 

liniment. (Bley.) 

It dissolves sparingly in water^ easily in alcohol , ether , and oils both 
fxed and volatile (Bley); in 3 pts. of alcohol and in 30 pts. of water. 
(Becker.) 


28, 011 of Coffee. 

Occurs in roasted coffee. To obtain it, eoffee roasted at a gentle 
heat is covered with 10 pts. of water, and left to stand for two hours, 
and the whole is then distilled from a retort, which is connected with 
four receivers joined together by tubes ; the contents of the third receiver, 
which consists of solid inodorous oil and a watery distillate smelling 
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strongly of coffee, are collected, and the latter is agitated four times in 
succession with \ of its volume of ether, the ether being each time 
decanted after standing for a quarter of an hour, and then left to 
evaporate. It is advantageous to fill the third and fourth receivers with 
lumps of chloride of calcium, connect them with the fourth by means of a 
chloride of calcium tube; cool the fourth receiver to 20° — 30° during 
the distillation; extract its contents as before with ether; and leave 
the ether to evaporate. A volatile empyreumatic hydrocarbon distils 
over at the same time, and collects in the last receiver in greater quantity 
in proportion as the coffee has been roasted at a stronger heat. 

Oil of coffee is orange-yellow, and has a strong odour of coffee. It 
consists of two oils, one of which is less volatile and liquid than the 
other, and appears to be produced by alteration of the other which 
possesses the fragrant odour. (Payen, CompL rend. 23, 244; J. pr. 
Chem. 38, 478; N. Ann . Chim. Phys. 26, 116; abstr. F. J. Pharm . 10, 
270.) 


29, Oil of Curcuma. 

In the root of Curcuma longa , Z. The comminuted root is distilled 
with water, and the distillate is eohobated several times. Lemon-yellow, 
mobile, with a penetrating odour and burning taste. (Vogel & Pelletier, 
1815; J, Pharm. 1 , 291.) 


30. Oil of Curcuma Zerubet. 

Zitterwurzol . — In the tubers of Curcuma Zerubet (. Roxbourgh ), 
from which it is extracted by distillation with water. Pale yellow, 
turbid, viscid, heavier than water; has a peculiar, strongly camphorous 
odour, and a rather bitter, fiery, camphorous taste. (Buckholy, 1817; 
Alman, 1817, 45.) 


31. Oil of Dahlia. 

In the roots of several species of Dahlia. They are bruised to a 
pulp and distilled with water. The oil is lighter than water, has a 
strong odour like the roots, and a sweetish taste, with slightly acrid after¬ 
taste in the throat. It changes after a while into a reddish resin in¬ 
soluble in alcohol. In water , it gradually sinks to the bottom, becomes 
buttery and indistinctly crystalline ; melts when heated, and forms on 
cooling long prisms of benzoic acid, whilst the oil separated therefrom 
does not crystallise. It forms with toater a permanently turbid emulsion, 
which runs through the filter. Tt dissolves in alcohol, and is left with 
amber-yellow colour when the alcohol evaporates. (Payen, 1824, 
J. Pharm. 9, 384; 10, 239; abstr. ReperL 20, 337.) 
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32, East Indian Grass Oil, 

This oil appears to be identical with Oil from Namur, though the 
latter, according to Royle, is obtained from Calamus aromaticus . It 
occurs in Andropogon Ivarancusa, a grass growing in the East Indies. 
It is yellow, but becomes transparent and colourless after distillation 
with water; floats on water; boils between 147° and 160°, or partly at 
higher temperatures. Has a pungent aromatic odour, similar to, but 
fainter than that of rose-oil, less agreeable after distillation with water. 
Tastes sharp like lemon-oil. Contains 83*51 p. c. C, 11*46 H, 
and 5*03 0. In contact with sodium , it quickly gives off hydrogen, 
deposits a reddish resin, and if then distilled, yields an oil which quickly 
resinises, contains 88*37 p. c. C, and 11*56 H, and is therefore isomeric 
with oil of turpentine. (Stenhouse, 1844, Phil. Mag. J. 25, 201 ; Ann. 
Pharm. 50, 157 ; Mem. Chem, Soc. 2, 1*22; Ghem. Gaz. 1844, 294.) 


33, Oil of Elder-flowers. 

FliederUuthenol, Bollunherbluthenol. — In the flowers of the elder, Sam- 
hncus nigra . The dried flowers are distilled with water, and the dis¬ 
tillate is several times redistilled over fresh quantities of the flowers; 
or very concentrated elder-water is agitated with ether and the ether 
left to evaporate. The flowers yield scarcely 0*32 p. c. of oil. (Pagen- 
stecher.) Buttery (Lewis) ; crystalline and of waxy consistence, greenish- 
white (Eliason), light yellow, mobile, floats on water, smells strongly 
of the flowers (Pagenstecher); has a rather bitter burning taste, with 
cooling after taste. (Eliason, Pagenstecher.) The oil becomes dark 
brown and viscid when exposed to the air. — Chlorine gas, passed into 
elder-water, at first produces thick fumes, and afterwards imparts a dark 
yellow colour to the drops of oil which float on the water, and finally 
sink to the bottom, whilst the water acquires a strong odour of 
radish, contains but little hydrochloric acid after saturation, and, when 
evaporated at a gentle heat, leaves a chlorinated oil having a sharp 
biting taste, mixed with crystals. Bromine acts like chlorine, yielding 
a brown brominated oil, which sinks in water. — Elder-water mixed 
with hydrochloric acid, yields a small quantity of sal-ammoniac when 
evaporated; the ammonia which it contains results from the decom¬ 
position of a constituent of the flowers; the oil is free from ammonia. 
(Pagenstecher, Pepert . 73, 35.) — The oil dissolves in absolute alcohol 
and ether, sparingly in alcohol of sp. gr. 0*85, in oil of rosemary and in 
water; the aqueous solution is neutral. (Eliason, N. Tr. 9, 1, 246.) 
Er. Muller (N. B?\ Arch. 45, 153), by distilling recently dried elder- 
flowers with water, obtained a yellow water, which, when treated with 
alkalis, became darker in colour, gradually deposited yellowish non¬ 
crystalline flocks, which when dissolved in ether, coloured it yellow, 
and remained when the -ether w r as evaporated in the form of yellowish 
transparent scales, soluble with yellow colour in carbonate of potash, 
and precipitated by acetic acid. 
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34 Oil of Feverfew, 

Obtained by distilling common feverfew, Py rethrum Parthenium 
while in the flowering state, with water. Greenish ; passes over between 
165° and 220°; the largest portion between 205° and 220°, leaving a 
coloured residue. Deposits camphor on standing, this deposit being 
formed most abundantly in the oil which passes over between 212° and 
220°, on cooling. Oil prepared in 1845, did not yield any camphor on standing. 

Dessaignes & Chantard. 


a . b. c. d. e. f. 

C . 77*60 .... 77*96 .... 76*92 .... 77*02 .... 85*77 .... 86*46 

H. 10*37 .... 10*60 .... 10*37 .... 10*24 .... 11*22 .... 11*58 


87*97 .... 88*56 .... 87*29 .... 87*26 .... 96*99 .... 98*04 

a , Oil separated from the deposited camphor; b, oil containing only a small 
quantity of camphor; c, oil boiling at 216° — 220°; d , at 212° — 216°; e, at 170° — 
180°; f, at 160°— 167°, repeatedly rectified over potash. The oil contains camphor, 
a hydrocarbon, and an oil richer in oxygen than camphor. (Dessaignes & Chautard, 
N. J. Pharm , 13, 251; J. pr . Chem . 45, 45.) — The camphor contained in oil of fever¬ 
few is bevo-camphor. (Chautard, Compt. rend. 37, 166.) 


35. Oil of Galanga. 

Galgantol . — In the root-stocks of Alpinia Qalanga (Schwartz). They 
are pulverised and distilled with water. The water which passes over with 
the oil has the odour and taste of the roots, and contains carbonate of 
ammonia. Yellowish white, transparent and colourless after rectification 
(Yogel); brownish yellow (Ptaybaud, J . Pharm . 20, 455); lighter than 
water (Vogel, Raybaud); not very volatile ; smells like oil of cajeput. 
Contains 73*91 p. c. C, 11*67 H, and 14*42 O, and has therefore the 
composition of cajeput-oil (p. 335). Loses its odour and becomes viscid 
on exposure to the air. Dissolves partially in aqueous potash , completely 
and readily in alcohol and ether . (A. Vogel, jun., EepeH. S3, 22.) 


36. Oil of Gale. 

Obtained from sweet gale, Myrica Gale , Z., by distilling the fresh 
leaves with water and cohobating the distillate several times. The yield 
of oil amounts to 0*65 per cent. — Brownish yellow. Sp. gr. 0*876. 
Solidifies partially at 17*5°, and changes at 12*5° into a thickish, slightly 
crystalline mass, mixed with tough, transparent, yellowish laminae. 
Odour peculiar, balsamic, and agreeable; taste, mild at first, then tran¬ 
siently burning and permanently astringent. Neutral. —Contains about 
70 p. c. camphor, and consists of 81*75 p. c. C, 3*00 H and 15*05 0. — It 
dissolves iodine without explosion, becoming viscid and olive-green. By 
fuming nitric acid at mean temperature, and by ordinary nitric acid at 
100°, it is converted, with evolution of nitrous acid, into a gold-coloured 
yol. xiv. 2 B 
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thickish liquid, wliicli becomes turbid on cooling, and does not form a 
clear solution in water. — With oil of vitriol, it forms a dark brown 
mixture. — It dissolves in 40 pts. of alcohol of sp. gr. 0*875 at 15°, more 
abundantly in ether. (Rabenhorst, JBerl. Jahrb. 35, 2, 220; Rrpert. 
60, 214.) 


37. Oil of Geum urbanum. 

Nelkenwurzol — In the root of wood avens, Geum urbanum, L., whence 
it is obtained by distillation with water, the yield being 0*04 p. c.— 
Greenish yellow, buttery. (Trommsdorff,) Smells like cloves. Consists 
of an acid oil, which unites with alkalis and separates from the solution 
on addition of acids. (Buchner, Repert. 85, 19.) — Dissolves readily in 
alcohol and ether. (Trommsdorff, 1818, N. Tr. 2, 1 , 55.) 


38. Oil of Ginger. 

Btjchholz. (1817.) Almanack, 1S17, 111. 

Morin. J. Pharm. 9, 253; Repent. 20, 376. 

Papottser:. Wien, ahead. Rer. 9, 315; J. pr. Chem. 581, 228; abstr. 
Ann. Pharm. 84, 252. 


Ingwerol, Essence de gingembre. 

Source and Extraction. In ginger, the roots of Zinziber officinale 
(Tfcsc.), whence it is obtained by distillation with water. 

Properties .—Yellowish (red, according to Neumann, greenish blue, 
according to Morin), very mobile. (Buehholz.) Sp. gr. 0*893. — Boiling 
point 246°. Has a strong odour of ginger, and a burning aromatic taste 
(Papousek) ; rather mild, with somewhat biting and bitter aftertaste. 
(Buehholz,) 


Dehydrated. Papousek. 

80 C . 480 .... 81*49 81*03 

69 H. 69 .... 11*72 11*58 

5 O. 40 .... 6*79 7*39 

C 80 H 64 + sho. 589 .... 100*00 100*00 

Such according to Papousek, is its composition when slowly distilled at a heat 
below 150 p . 

Decompositions. 1. When strongly heated, it becomes darker and 
gives up water. — 2. By repeated distillation over anhydrous phosphoric 
acid, it is converted into a yellowish oil isomeric with oil of turpentine 
(87*99 C and 11*88 H). 

Combinations. With Hydrochloric acid. C^H^Cl 8 =3(C 20 H 15 ,HC1) + 
C^H 16 1 —Obtained by passing hydrochloric acid gas to saturation into 
oil of ginger, washing and distilling the brown product with water, and 
dehydrating over chloride of calcium. 
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80 C . 

.... 480*0 .... 

73*45 . 

Papousek. 
. 73*39 

67 H . 

.... 67*0 .... 

10*25 

. 10*36 

3 Cl.. 

.... 106*5 .... 

16*30 .. 

. 16*25 

3(C 20 H 16 ,HCI) + C^H 16 .... 

.... 653*5 .... 

100*00 ., 

....... 100*00 

is the formula assigned to it by Papousek. 




39. Oil of Hedwigia, 

In the balsam of Hedwigia halsamifera or Bar sera halsamifera. — 
Obtained by distillation with water. Yellow, transparent oil, which 
floats on water, has an agreeable odour of turpentine, and a burning 
taste. — With \ pt. nitric acid , it becomes first flesh-coloured, then 
crimson, then dark amaranth-coloured, and after 24 hours, brown, but 
colourless again on being mixed with water; when boiled with 2 pts. of 
nitric acid, it assumes a yellow colour and becomes resinised. — With oil 
of vitriol , it turns first yellow, then yellowish red, soon acquiring an 
empyreumatic taste and odour. — With hydrochloric acid , it assumes 
first a rose-, then an amaranth-red colour. — It dissolves completely at 
first in more than 4 pts. of alcohol , and in all proportions of ether. 
(Bonastre, 1826, J. Pharm. 12, 488.) 


40, Volatile Oil of Hemp, 

In hemp ( Cannabis saliva,) — The fresh herb, just after flowering, 
is distilled, and the oil-drops which float on the milky distillate containing 
carbonic acid, are collected. — The yield of oil is 0*3 percent. — Pale 
yellow, lighter than water, smells like the fresh herb, tastes aromatic, 
not burning but strong; its vapour, when inhaled, produces head-ache 
and slight delirium; a few drops taken internally produce warmth in the 
throat and stomach, heaviness in the head, and giddiness, but no abdominal 
derangement. (Bohlig, Jahrh.pr . Pharm. 3, 4 .—‘Pepert. SO, 308.) 


41, Oil of Hyssop. 

Stenhouse. (1842.) Phil . Mag. 20, 274; J. pr. Chem. 27, 255; Mem. 
Chem . Soc. 1 , 43. 

Zeller. Stud . uber other . Ode , Landau, 1850. 

Hyssop ol, Ysopol , Essence d’kysope. 

Source and Extraction. In hyssop, Hyssopus officinalis, L. It is 
obtained by distilling the fresh herb or the fresh leaves with water. — 
The yield of oil is very large. (Stenhouse.) 

Properties. Transparent and colourless (Stenhouse), greenish yellow. 
(Zeller.)—Sp. gr. 0*88—0-98. (Zeller.) — Passes over between 142° 
and 162*8°, the last portions being coloured. — Has a peculiar odour and 
a sharp campkorous taste. (Stenhouse.) Neutral. (Stenhouse, Zeller.) 

2 b 2 
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Stenhouse. 

r - A -■-\ 

a. b. c. 

C. 84*18.... 81*29.... 80*31 

H. 11-00 .... 10-95 .... 10-45 

0 . 4-82.... 7*76.... 9-24 


100*00 .... 100-00 .... 100-00 

a distilled at 142°; b at 148‘3°; c at 168-3°. It is a mixture of several, or at 
least of two oils, (Stenhouse.) 

Decompositions. 1. The oil when exposed to the air gradually becomes 
yellowish and resinous. (Stenhouse.) — 2. With iodine it becomes hot, 
gives off yellowish red vapours, turns reddish yellow-brown and thickens. 
(Zeller.) — 3. Heated with nitric acid , it yields a yellow resin (Zeller); 
with 2 pts. of fuming nitric acid , it crackles and forms an unctuous resin. 
(Hasse, Or ell. Ann . 1785, 1, 422.) — 4. With oil of vitriol , it turns dark 
yellow-brown, and becomes thick like a balsam. (Zeller.) — 5. Dropped 
upon melting hydrate of potash , it is for the most part converted into a 
brownish resin, and a volatile oil, which does not smell like hyssop, and 
is not completely deoxygenated by repeated distillation over hydrate of 
potash (86*65 p. c. C, 11*41 H, and 1*94 O). (Stenhouse.) 

Combinations. Dissolves easily in absolute alcohol, forms a clear 
solution in 1—4 pts. of alcohol of sp. gr. 0*85, and a slightly opalescent 
solution with a larger quantity of alcohol of sp. gr. 0*85. (Zeller.) 


42, Camphor of Iris florentina, 

A. Vogel. J. Pharm. 1, 483. 

Dumas. J. Pharm . 21, 191; J. pr . Chem. 4, 434; Ann. Pharm. 15, 
158. 

When iris root is distilled with water, camphor in white scales floats 
on the distillate (Vogel), and may be separated by filtration. (Dumas.) 
Nacreous crystalline laminse. (Dumas.) 

Calculation according to Dumas. Dumas. 

16 C. 96 .... 66-67 . 67*2 

16 H... 16.... 11-11 . 11*5 

4 0. 32 .... 22-22 . 21*3 

C 16 H 16 0 4 . 144 .... 100-00 . 100*0 

It is insoluble in water. (Dumas.) Dissolves readily in alcohol; 
the solution has an agreeable odour of violets, and is rendered milky by 
water. 


43. Jasmin-camphor. 


Separates in the crystalline form from oil of jasmin when exposed to 
cold, and may be purified by pressure between paper, solution in alcohol 
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and recrystallisation. Transparent, colourless, shining laminae, or white 
translucent granules, of tallowy whiteness, lighter than water; melts 
at 12° — 15°; has a faint agreeable odour, and a heating camphorous 
taste. When set on fire, it burns with a bright flame, like rose-camphor. 
Heated with iodine, it forms a liquid, varying in colour from brown to 
dark red, and becoming grass green when more strongly heated. With 
strong nitric acid , it volatilises without evolution of gas, colouring, or 
formation of oxalic acid. With strong hydrochloric acid, it becomes 
slightly yellow, forming bubbles and partly dissolving. It does not 
oxidise potassium. It dissolves sparingly in water, imparting its odour; 
is quite insoluble in acetic acid, but dissolves with moderate facility in 
alcohol, in ether, and in oils, both fixed and volatile. (Herberger, RepeH . 
48,1081.) As jasmin-oil generally contains a fixed oil, jasmin camphor is perhaps a 
fixed fatty acid. (Gm.) 


44. Oil of Jonquil. 

From Narcissus Jonquilla, L. Fresh, recently opened jonquil flowers 
are introduced into a displacement apparatus, and exhausted by ether 
made to pass slowly through them; the yellow ethereal solution which 
runs through and floats on the top of a greenish watery liquid, containing 
a little salt, is separated from the latter, and distilled in the water-bath; 
the residual solution is separated by pressure from the jonquil-camphor, 
which crystallises in warty masses during the distillation and cooling of 
the liquid ; and the ether is left to evaporate spontaneously. Full-blown 
jonquil-flowers yield jonquil-camphor in yellowish, odourless, sublimable nodules. 
The oil is yellowish, buttery, melts at the heat of the hand, and has a 
strong odour of the flowers. Boiling point above 100°. By keeping, it 
gradually becomes opaque, does not melt even at 100°, and becomes 
mixed with yellow, granular jonquil-camphor, which separates when the 
oil is dissolved in ether. Blackens metallic iron when in immediate 
contact with it. 

Brown Jonquil-oil . Contained in peculiar cells of jonquil-flowers, 
which are not penetrated by the ether. To obtain it the flowers, after 
having been exhausted with ether, are treated with alcohol, and the 
alcohol is distilled oft" from the extract. It is a brown viscid oil, ■which 
has an unpleasant odour like that of train-oil, and deposits a few yellow 
crystals : it is soluble in ether. It unites with alkalis, acquiring at the 
same time a darker colour. (Robiquet, 1835, J. Pharm. 21, 334.) 


45. Volatile Oil of Lancon Balsam. 

Obtained by distilling the balsam with water. Pale amber-yellow, 
colourless after rectification, transparent, lighter than water; solidifies 
at — 12°; has a peculiar odour like that of tar; tastes sharp, but less 
so than oil of turpentine and somewhat bitter. Mixed at 20° with ^ pt. 
nitric acid, it becomes rose-red in 5 minutes, wine-red in 10 —12 
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minutes, dark violet in 20 — 25 minutes, and finally blue. Dissolves in 
10 —12 pts. alcohol of sp. gr. 0*85, forming a somewhat turbid liquid, 
and in all proportions of ether , forming a clear solution. (Bonastre, 
J. Pharm. 15, 668.) 


46. Oil of Lavender, 

Thenard. (1811.) Mem delaSoc . d’Arc. 2, 32. 

Saussure. Aim. Chim. Phys. 4, 318; 13, 273; Schw. 29,172; Pogg. 25, 
370; Bibb univ. 49, 159; Ann. Pharm. 3, 163; Ann. Chim. Phys. 
49, 159. 

Vatjquelin. Ann. Chim. Phys. 19, 279; Schw. 35, 435; Pf. Tr. 7, 1, 
286. 

Kane. Bond. Ed. Mag. J. 13, 444; J. pr . Chem. 15,163; Ann. Pharm. 
32, 587. 

Bell. Pharm. J. Trans. 8, 276; J. Chim. med. 25,487; Pharm. Centrbl. 
1849, 191. 

Zeller. Stud, uber cither. Oele s Landau, 1850. 

Lallemand. N. Ann. Glum. Phys. 57, 404; abstr. Ann. Pharm. 114, 
197. 

Essence de lavande. LavandeTol, Lavandelessens. 

Source. In the flowers and leaves of tbe lavender, Lavandula 
angustifolia (Elirhardt ). There are two kinds, viz. : a. Lavender-oil , in 
the leaves and flowers of Lavandula augustifolia (Ehrhardi ), and b. Spike - 
oil, Huile dl aspic, in tbe leaves and flowers of Lavandula latifolia. 
(Ehrhardt.) 

Extraction. Fresh or dried lavender flowers stripped from tbe stalks 
are distilled with water or with steam, tbe lavender-water which passes 
over with the oil being used for the subsequent distillations. The yield 
of oil varies with the state of the flowers, and the amount of water 
distilled from them, as well as with the quantities used ; with small 
quantities of the flowers, the loss of oil is comparatively greater than 
with larger quantities. The quality of the oil is considerably better, 
when the flowers are distilled without the stalks: for the disagreeable 
odour sometimes perceptible in the commercial oil, proceeds from the 
stalks, which when distilled alone, yield an oil possessing this bad odour 
in a high degree. (Bell.) Dry lavender-flowers yield 1 p. c. oil (Van 
Hees, Pharm. Centr. 1847, 380), 1*4 p. c. (Bell.) 

Properties . a. Of Oil of Lavender: Pale yellow, very mobile. 
Sp. gr. 0*87 — 0*94 (Zeller) ; 0*893 (Pfaff, S'yst. d. Mat. med.) ; 0*936 
(Lewis, Thomsons Syst.); 0*898 at 20°; when rectified, the first part of the 
distillate has a sp. gr. of* 0*877 (Saussure); 0*9174; that which distils 
between 185° and 188° has a sp. gr. = 0*S86\5 to 0*8745 (Kane); tbe 
commercial oil, 0*917; oil prepared by van Hees, 0*892 (van Hees). 
Boiling point 185°—188°. (Kane.) Tension of vapour; 7‘3 mm of 
mercury at 13*75° (Saussure). Has an agreeable odour like that of tbe 
flowers; less agreeable if the flowers and stalks have been distilled 
together. (Bell.) Its taste is burning, somewhat bitter, sharp, and 
aromatic. Neutral to vegetable colours. (Zeller.) Deposits camphor 
on cooling. (Bizio, Brugn. Giorn. 19, 369.) 
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b. Of Oil of Spike: Yellow, mobile; sp. gr. 0‘87— 0*89. (Zeller.) 
Its odour is less agreeable than that of oil of lavender; more like 
turpentine. 



Saussure. 


Kane. 


a. 

b. 

c. 

c. 

. 75-50 ... 

.. 75-77 

. 79*45 

H. 

. 11-07 ... 

.. 11-73 

. 11*30 

0 . 

. 13-07 ... 

.. 12-50 

. 9*25 


99*64 ... 

. 100-00 

. 100*00 


a is said to contain 0*36 p. c. N; b distilled at 185°; c, at 188°. 

Oil of lavender is a mixture of volatile oil and camphor, corresponding 
to the formula C l5 H 14 0 2 , of which the specifically heavier oil contains a 
comparatively larger quantity. Oil of lavender, from Murcia, contains 
-§ pt., Euglish oil of lavender ^ pt., Spanish also pt, camphor. (Proust.) 
The camphor of lavender-oil is identical with common camphor. (Dumas, 
Ann. Chim. Phys. 50, 225.) 

IF Both oil of lavender and oil of spike are resolved by distillation into 
a hydrocarbon, isomeric with oil of turpentine, and a camphor similar to 
or identical with common camphor. The hydrocarbon from oil of 
lavender, appears to be the same in molecular condition as the hydro¬ 
carbons which are produced from all the oils, C 20 H 16 , by the action of oil 
of vitriol on fluoride of boron. It boils at 200°—210°, and turns the 
plane of polarisation to the right. The hydrocarbon from oil of spike, 
boils at 175°, and turns the plane of polarisation to the left. Both these 
hydrocarbons form liquid compounds with hydrochloric acid. The 
portion of oil of spike which distils between 200° and 210° contains a 
large quantity of camphor, which may be isolated by nitric acid, and 
acts on polarised light in the same manner and in the same degree as 
common camphor. (Lallemand.)^f 

Decompositions. 1. Oil of lavender, heated for some time above its 
boiling point, forms a small quantity of acetic acid. (Gay-Lussac, Conipt . 
rend. 1841, 21; Instit . 369, 21.)— 2. It absorbs large quantities of 
oxygen gas at ordinary temperatures, and gives off carbonic acid. At 
24" it absorbs the following quantities of oxygen : In the first 12 hours, 
none; in the two following days, 1*39 vols. daily; in the following 
week, 6*17 vols. daily; altogether in 4j months, 111 vols.; in the 
following 30 months, 8 vols.; therefore, in 34^ months, 119 vols.; in 
the same interval it forms 22*1 vols. carbonic acid, and becomes some¬ 
what yellowish. Kept over mercury in the shade during four winter- 
months, below 12°, it absorbs 52 vols. oxygen, and forms 2 vols. carbonic 
acid. (Saussure.) It absorbs insolated oxygen , thereby acquiring 
oxidising properties and the power of reddening litmus. (Schonbein, 
J.pr. Ckem. 52, 187.) — 3. When bromine is slowly added to the oil 
mixed with -L of its volume of water, heat is produced, and the colour of 
the bromine disappears till 217 pts. = 4 At. bromine have been added to 
every 100 pts. of the rectified oil. (G. Williams, J. pr. Chem. 61, 20.) 
With iodine , it rapidly gives off yellowish-red vapours, becomes reddish 
yellow-brown and viscid, and acquires a balsamic, somewhat acid odour. 
(Zeller.) It decomposes hut slowly with iodine in the cold (Guyot, 
J. Chim. med. 12, 487), and after an hour or two, forms a thick mixture 
which dissolves easily iu the rest of the oil. (Guyot, J . Phys. 5, 230.) 
It becomes heated with iodine and explodes, the iodine volatilising. 
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(Walcker, Pogg. 6, 126.) Oil of spike reacts -with iodine like oil of 
lavender, but with less violent detonation. (Zeller.) — 5. With nitric 
acid it assumes a brownish to reddish-brown colour, and on heating the 
mixture, strong evolution of gas takes place and a soft yellow resin is 
formed (Zeller), together with oxalic acid. (v. Grottliuss, JSF. GehL 8, 
709.) Spike-oil, mixed with nitric acid, turns pale yellow to yellow, 
and, when heated, gives off gas and acquires the consistence of balsam. 
(Zeller.) With strong sulphuric acid, oil of lavender thickens and 
assumes a dark red-brown colour. (Zeller.) — 8. With hydrochloric acid 
gas, it becomes blackish (Thenard), reddish-black to black, and specifically 
heavier but not solid. (Saussure.) It absorbs 68*7 vols. hydrochloric 
acid gas (Thenard); 210 vols. without being saturated. (Saussure.) — 
9. With ammonia-gas it becomes turbid, and at 20° absorbs 47 vols. of 
the gas. (Saussure.)—10. Distilled with 24 pts. water and 8 pts. 
chloride of lime , it gives off carbonic acid gas with effervescence and 
yields chloroform. (Chautard, Compt . rend, 34, 485.) Distilled with 
hypobromiie of lime , it yields bromoform. (Chautard, Compt. rend . 34, 
487.) — 12. With bichromate of potash and sulphuric acid, it assumes a 
greenish to brown-yellow colour, and partly resinises. (Zeller.) — 
13. When boiled with dry nitroprusside of copper, it yields a slate-grey 
deposit, the depth of colour varying with the quantity of oil. (Heppe, 
N. Br. Arch. 89, 57.)— 14. It decolorises very thin films of sulphide of 
lead, converting that compound into sulphate of lead. (Williams, J. pr. 
Chem. 59, 504.) — 15. When shaken up with £ of corrosive sublimate, it 
quickly turns brown, without dissolving much of the salt. (Simon, Pogg . 
37, 857.) 

Combinations . The hydrocarbon (C 20 !! 16 ) contained iu oil of lavender 
(p. 373), combines with hydrochloric acid, forming an instable compound 
which has the composition of hydrochlorate of lemon-oil, C 2 "H 16 ,2HCI, 
remains liquid at all temperatures, and does not yield any solid com¬ 
pound when treated with fuming nitric acid. (Lallemand.) The hydro¬ 
carbon, C 20 H 16 , contained in oil of spike, forms with hydrochloric acid a 
liquid compound from which nitric acid separates a small quantity of a 
solid hydrochlorate, which turns the plane of polarisation to the right, 
but in other respects exhibits the properties of hydrochlorate of oil of 
turpentine.^ 

Oil of lavender dissolves in acetic acid ; according to Lallemand, it 
always, even when recently prepared, contains acetic acid, both free and 
combined, probably also, valerianic acid. — 80 vols. of the oil shaken up 
with 80 vols. acetic acid of sp. gr. 1*075, take up 45 vols. of the acid, 
and leave a weaker acid containing oil, which, if shaken up with 80 vols. 
of fresh oil, produces 110 vols. of oil containing acetic acid, while 5 vols. 
of still weaker acetic acid remain, containing a large quantity of oil 
separable by water. The oil charged with acetic acid gives up the 
greater part of that acid when agitated with an equal volume of water, 
and the whole when agitated with four times the quantity of water, a 
certain quantity of the oil dissolving in the water at the same time. 
(Yauquelin.) 

Oil of lavender dissolves in all proportions of absolute alcohol and of 
alcohol of sp. gr. 0*85 (Zeller), of sp. gr. 0*83 (Saussure). It dissolves 
in 2*5 pts. of alcohol of sp. gr. Q'887 at 20°. (Saussure.) Oil of spike 
dissolves in alcohol like oil of lavender. (Zeller.) 
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47. Ledum-camphor. 

Bauchfuss. (1796.) A. Tr. 3, 1, 189. 

Meissner. Berl. Jalhrb. 13, 170. 

Grassmann. Re-pert. 38, 53. 

Buchner. Repert. 38, 57; Pf. RepeH. 5, 1; Chem. Centralbl. 1856, 400; 

N. J. Pharm. 29, 318; Instit. 1857, 82. 

Williok. Wien . akad. Ber . 9, 302. 

Camphor of Marsh Wild Rosemary, Porsche camp her. "First observed by Grass¬ 
mann, 1833. 

Source and Extraction. In the volatile oil of marsh wild rosemary 
Ledum palustre, L . This oil consists for the most part of a hydro¬ 
carbon isomeric with oil of turpentine, and of an oxygenated oil, and 
when recently prepared corresponds to the formula C 80 H 63 Q 5 . (Willigk.) 
It consists of 2 pts. camphor to 1 pt. volatile oil, the camphor existing in 
it ready formed, and not being produced from the oil by the action of the 
air. (Grassmann.) The flowering plant or the leaves are comminuted 
and very quickly distilled with water ; the oil which floats on the dis¬ 
tillate is removed and pressed between paper after solidification (Grass¬ 
mann) ; and the solidified oil is washed with cold alcohol , and purified 
by pressure between paper, solution in ether, and recrystallisation. 
(Buchner.) By slower distillation, the volatile oil passes over first, and 
afterwards the camphor. (Grassmann.) 

Properties. Colourless, slender, transparent prisms (£ inch long, 
according to Grassmann) ; when crystallised from alcohol : very delicate 
silky prisms and efflorescent crystals. (Buchner.) Melts at a gentle 
heat, sublimes at a stronger heat (Buchner), diffusing a pungent odour 
which produces headache and giddiness. (Grassmann.) Smells slightly 
of the herb (somewhat like oil of roses and oil of turpentine), and has a 
warming aromatic taste. (Buchner.) Neutral. (Grassman.) 

Calculation according to Buchner. Bucbner. 

50 C . 300 .... 81*74 81*25 

43 H. 43.... 11*71 12*28 

3 0. 24.... 6*55 6*47 


C 50 H«Q 3 . 367 .... 100*00 . 100*00 

It contains a hydrocarbon isomeric with oil of turpentine, and a 
hydrate of that hydrocarbon ; 5(C 10 H 8 ) 4- 3HO. (Buchner.) 

Heated on platinum foil, it takes fire, and burns with a highly 
luminous, sooty flame. (Buchner.) It is nearly insoluble in water. 
(Grassmann, Buchner.) Dissolves sparingly in hydrochloric acid , still 
less in acetic acid, not at all in aqueous ammonia, readily in alcohol and 
ether. (Buchner.) 


48, Oil of Lilac, 


In the flowers of the lilac, Syringa vulgaris . The fresh flowers are 
exhausted with ether in a displacement apparatus; the yellow ethereal 
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solution which runs through and floats on the surface of the watery 
liquid, is removed; the greater part of the ether distilled off; the residue 
left to evaporate; and the oil which remains mixed with a solid mass is 
separated by filtration. Amber-yellow, with an odour like that of the 
flowers. Deposits solid masses (Syringa-campher, Schw .), when left to 
itself. Scarcely blackens iron (an effect produced in a greater degree 
by oil of jonquil, p. 373), (Favrot, 1838, J. Ohim. med. 14, 212.) 


49. Camphor of Lily of the Valley. 

Campher der Maiblumen. — The fresh flowers of lily of the valley, 
Vonv allaria majalis , L., are suspended in the capital of a still and 
distilled with six times their weight of water, and the camphor which 
floats on the watery distillate is collected. This watery liquid is slightly turbid 
and has no acid reaction ; its odour is fragrant after a few days, but is disagreeable and 
producing headache if smelt too closely. The camphor is a radio-crystalline 
mass. (Herberger, Repert. 52, 397.) 


50. Oil of Lime-flower. 

Brossat. (1820.) */. Pharm . 6, 396; abstr. Repert. 58, 105. 
Landerer. Repert, 58, 103. 

Buchner. A r . Br. Arch. 8, 70. 

Winckler. Pharm. Centralbl . 1837, 781 ; abstr. Repert. 70, 16. 

Source and Extraction. In the flowers of the lime, Tilia Europcea , L. 
The fresh, just opened flowers are distilled with water, and the milky 
distillate is cohobated o^er fresh quantities of fresh flowers (Brossat, 
Landerer), or the distillate is mixed with common salt and shaken up 
with ether; the ethereal layer is removed and left to evaporate, and the 
residual oil is rectified over chloride of calcium. (Winckler.) When 
fresh lime-flowers are exhausted with ether in the displacement apparatus, 
the ethereal solution dehydrated with chloride of calcium, and the ether 
distilled off, there remains a greenish-yellow aromatic residue, which 
solidifies on cooling, and is deprived by ether of its odour of lime-flowers; 
the ethereal solution leaves when evaporated a small quantity of wax 
and chlorophyll, but scarcely any oil. (Buchner.) The amount of oil 
obtained is 0T p. c. (Herberger, Repert. 66, 1); Off42 p. c. (Winckler.) 

Properties. Colourless, mobile (Landerer, Winckler), yellowish 
(Brossat); lighter than water, very volatile (Landerer); has a strong 
odour of fresh lime-flowers (Winckler); extremely pleasant odour and 
sweetish taste. (Landerer.) 

Decompositions. 1. Reddens on exposure to light. (Landerer.) — 
2. Alters slightly on exposure to the light. (Winckler.) — 3. It dis¬ 
solves iodine without rise of temperature, forming a brown liquid, soluble 
in all proportions of alcohol and ether. (Winckler.) 

Soluble in alcohol . (Landerer.) 
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51. Oil of Marjoram. 

Kane. (1838.) Loud. Ed. Mag. J. 13, 439; J. pr. Chem. 15, 157; 
Ann. Pharrn. 32, 285. 

Zeller. Stud, iiber. either. Oele, Landau, 1850. 

Majoranol, Essence tie marjolaine. 

Source and Extraction. In marjoram, Origanum majorana , L., whence 
it is obtained by distillation with water. It must be freed from dissolved 
camphor by repeated distillation. (Kane.) The water which passes 
over with the oil contains acetic acid. (Hautz, J. pr. Chem. 62, 317.) 

Properties. Yellow-green to pale-green (Zeller); sp. gr. 0*8901 ; 
rectified, 0*8673 (Kane), 0*89 (Zeller). Boiling point nearly constant at 
163°. (Kane.) Has an extremely pungent odour like that of the 
herb, and a warming acrid, somewhat bitter taste. Slightly acid. 
(Zeller.) 


Kane. 



a. 

i: 

c. 

. 86*32 . 

.... 84*4S 

H... 

. 11*41 .... 

.... 10-80 

O . 

. 2*27 .... 

.... 4*72 


100*00 .... 

.... 100-00 


a rectified; b distilled at 173*3°. 

JDecompositio?is. 1. Deposits camphor when cooled to — 15°. 
(Trommsdorff, N. Tr. 20, 2, 24.) With iodine , it becomes heated and 
gives off yellow-red vapours without fulmination, acquires a reddish 
yellow-brown colour, the consistence of a balsam, and a rather acid 
balsam-like-odour. With nitric acid , it becomes reddish-brown colour, 
quickly gives off gas, and acquires the consistence of balsam when 
heated. — 4. With oil of vitriol, it acquires a slight bluish-red tint.— 
5. "With bichromate of potash and sulphuric acid, it becomes greenish 
brown-yellow, and deposits resinous flocks. (Zeller.) 

Combinations. It dissolves without turbidity in 1 pt. alcohol of 
sp. gr. 0*85, and with opalescence in 2 or more pts. (Zeller.) 


52. Marjoram-camphor. 

Gunther. (1783.) Aim. 1783, 134. 

M older. J. pr. Chem. 17, 103; Ann. Pharrn. 31, 69. 

Observed in old oil of marjoram as early as 1686, by Kriiger {Miscell. Nat. Cur. 
Germ. Dec. 2, Ann. 5, Qbs. 38), Neumann, ( Chymia Medica , 2, 1, 182) and Define 
(Crell. chem. J. 1, 41). 

Formation. When oil of marjoram is kept in loosely closed vessels. 
(Gunther, Mulder.) 
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Properties. White hard crystals (Mulder), brittle (Giinther), heavier 
than water (Mulder), melts and volatilises completely (Mulder), subliming 
in laminae like benzoic acid. (Gunther.) Smells and tastes like the oil. 
(Giinther.) 

Mulder. 


C. 60-07 

H. 10-70 

0. 29-23 


100*00 

According to Mulder, its composition may be expressed by the formula C 14 H 15 0 5 . 

Decompositions. 1 . Heated to 112°, it gives off 1*42 p. c. water with¬ 
out becoming turbid (Mulder) ; does not volatilise so readily as common 
camphor. (Gunther.) — 2. When set on fire it burns with flame, which 
however does not deposit soot. (Gunther.) — 3. It is coloured red by 
oil of vitriol. (Mulder.) 

Combinations. It dissolves in boiling water. (Giinther, Mulder.) 
Absorbs 12'95 p. c. hydrochloric acid gas, producing a very acid com¬ 
pound, from whose alcoholic solution nitrate of silver throws down 
chloride of silver. (Mulder.) It dissolves in 10 pts. of concentrated 
nitric acid. (Gunther.) It dissolves in aqueous potash. Does not 
absorb ammonia-gas. (Mulder.) Dissolves in alcohol and in ether 
(Mulder), in 10 pts. of alcohol, forming a solution which is not rendered 
turbid by water. (Giinther.) It dissolves in 10 pts. of oil of turpentine , 
in 10 pts. of boiling oil of almonds, crystallising from the latter solution 
after a while. (Giinther.) 

Oil of Wild Marjoram —see Oil of Origanum (p. 391). 


53. Oil of Massoy. 

In massoy-bark, the bark of Cinnamomum Kiamis, A T ees. The 
comminuted bark is distilled with water, and tbe milky distillate is 
separated from au oil which floats on the surface, and another oil which 
sinks to the bottom, together with a camphor. 

a. Light oil . Nearly colourless, mobile, transparent, with an 
aromatic odour like that of sassafras-oil, and a sharp pungent taste. — 
With strong nitric acid , it becomes flesh-red and ultimately cherry-red. — 
It dissolves readily in alcohol , ether , and strong acetic acid , and is sepa¬ 
rated from the latter solution by the addition of 3 pts. of water. 

b. Heavy oil . More viscid and less volatile than the former. Smells 
and tastes like sassafras-oil, the odour being fainter than that of the light 
oil, but tbe taste equally strong; becomes turbid and thickens at —10°, 
but does not crystallise. — With cold nitric acid , it becomes flesh- 
coloured, and when heated therewith, forms a mixture which deposits a 
small quantity of oxalic acid, and has no bitter taste. — The heavy oil 
dissolves in all proportions of alcohol , ether , and strong acetic acid , from 
which last solution it is precipitated by water. Mixes imperfectly with 
aqueous potash , soda , ammonia , baryta , and stroniia , and when shaken np 
with tbe two latter, becomes white, thick and turbid, but separates again 
when left at rest. 






OIL OF MASTERWORT. 
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c. Massoy*camphor, — White powder, heavier than water, less soft to 
the touch than fatty substances. — It does not become electrical by 
friction, is inodorous and nearly tasteless. — It is related to laurin and 
caryophyllin. — Nitric acid colours it pale yellow, perhaps only in con¬ 
sequence of the presence of a small portion of oil. — Dissolves in hot 
alcohol and in ether . (Bonastre, 3 829, J. Pharm. 15, 204.) 


54. Oil of Masterwort. 

Wackenroder. (1831.) Br. Arch . 37, 341. 

Hirzel. J . pr. Chem. 46, 292; Chem. Gentralbl . 1849, 37; Mitth. d. 
Zurich . naturforsch. Gesellsch . 1848, 27. 

Meisterwurzol , Essence imperative. 

Source and Extraction . In the root of Imperatoria Ostruthium, L. — 
The comminuted root is distilled with water; the oil which floats on the 
distillate is removed ; the water is shaken up with ether ; the ethereal 
solution evaporated; the residual oil, together with the portion pre¬ 
viously removed, is rectified with a small quantity of water; and the 
distilled oil is dehydrated by agitation with chloride of calcium. (Hirzel.) 

-—The yield of oil is 0*78 p. c. (Bartels), 0*18 p. c. (Lecanu.) 

Properties . Transparent and colourless (Hirzel), pale yellow (Wack¬ 
enroder), mobile (the portion which distils between 200° and 220° is more 
viscid). Boils between 170° and 220°; has an aromatic odour (somewhat 
empyreumatic between 200° and 220° (Hirzel); penetrating (Wacken- 
roder); its taste is strongly heating (Hirzel); camphorous like that of 
poppy-oil. (Wackenroder.) 


Hirzel. 


a. b. c. d? 

C . 85*57 .... 84*40 .... 81*43 .... 81*74 

H . 11*45 .... 11*38 .... 11*32 .... 11*27 

O . 2*98 .... 3*22 .... 7*25 .... 6*99 


100*00 .... 100*00 .... 100*00 .... 100*00 

a and b distilled from 170° to ISO 0 ; c from 200° to 220°. The oil is a mixture of 
jeveral hydrates of a hydrocarbon isomeric with oil of turpentine, corresponding to the 
lormulse 4(C 10 H S ) + HO and 3(C 1 «H 8 ) + 2HO. (Hirzel.) 

Decompositions. 1. Burns when set on fire with a bright fuliginous 
flame. — 2. It absorbs chlorine . with rise of temperature and evolution of 
hydrochloric acid gas, being thereby converted into a yellow, viscid oil, 
which sinks in water, has a peculiar odour, and a biting taste. —3. It is 
decomposed in like manner by bromine, with evolution of hydrobromic 
acid.—4. By distillation with anhydrous phosphoric acid , it yields a 
transparent, colourless oil, which has an odour of rosemary and an 
aromatic taste, agrees in composition (87*76 p. c. C, 11‘76 H) with the 
formula C 20 H 16 , and is therefore isomeric with oil of turpentine. — This 
oil absorbs hydrochloric acid gas, assuming a reddish yellow colour, and 
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forming, after complete saturation, rectification with water, and dehy¬ 
dration with chloride of calcium, an oil which has an agreeable odour, an 
aromatic taste and a composition (74*98 C, 10*86 H, 13’28 Cl) agreeing 
with the formula 3(C 20 H 8 j + HC1. (HirzeL) 


55. Oil of Matico. 

In the leaves of Piper asperifolium , a plant growing in Guiana , 
( Buiz. and Pav .) — The leaves are distilled with water, and the oil 
which slowly sinks to the bottom of the milky distillate is collected. — 
Pale green, thickish; has a strong and persistent odour, and a persistent 
camphorous taste. — By keeping, it becomes thicker, and ultimately 
crystalline; by nitric acid , it is coloured amber-yellow and resinised. — 
It dissolves in oil of vitriol, forming a carmine-coloured liquid which 
becomes milky on addition of water. It dissolves readily in alcohol and 
ether, not in aqueous potash or ammonia . (Hodges, 1844, Phil. Mag. J. 
2 5, 204 ; Mein. Chem. Soc. 1, 123.) 


56, Neutral Oil of Meadow-sweet. 

Lowig & Weidmann. (1839.) Pogg. 46, 57; Pham. Qentr. 1839, 

129. 

Ettling. Ann. Pharm. 35, 241; Pharm. Centr. 1840, 837. 

Neutral oil of Spircea. 

Source. In the flowers of meadow-sweet, Spircea ulmaria , together 
with salicylous acid and crystalline camphor. (Ettling, comp, xii, 235.) 

Preparation. 1 . The watery liquid which passes over on distilling 
the flowers with water, is shaken up with ether; the ethereal solution is 
separated from the water and shaken up with potash-ley to remove 
salicylous acid ; and the residual ethereal liquid is evaporated at a gentle 
heat. (Lowig & Weidmann.) — 2. The oil obtained by distilling the 
flowers is shaken up with potash-ley of sp. gr. 1*28, redistilled either 
alone or with water, and rectified after dehydration with chloride of 
calcium. The yield of oil is (Ettling.) 

Properties. Transparent, colourless oil, which floats on water, boils 
more readily than crude oil of meadow-sweet; is neutral; has a. strong 
odour somewhat like that of salicylous acid, and a slightly burning taste. 
(Ettling.)—It solidifies partially in the cold. (Lowig & Weidmann.) 
Lomg & Weidmann found in the oil 71*21 p. c, C, 10*35 H, and 18*44 O : hence it is 
perhaps C-°H ls Ok (Gm.) 

Decompositions. 1 . When exposed to the air, it turns first yellow, 
then darker-coloured, without taking up oxygen. — The oil which last 
passes over in rectification gradually turns brown and deposits small 
colourless spicular crystals. (Ettliug.) — 2. It is violently attacked by 
chlorine, with evolution of hydrochloric acid, becoming viscid but 
not solid. (Lowig & Weidmann; Ettling.)'—3. Oil of vitriol colours 
it brown-red, the solution on addition of water becoming milky white 
and depositing a small quantity of apparently unaltered oil. — 4. It 
leaves potassium unaltered and does not redden solutions of ferric salts. 
(Ettling.) 

It dissolves readily in ether and in alcohol. (Ettling.) 
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57. Oil of Mecca Balsam. 

Obtained from JBalsamodendron gileadense (Eunth.) by distillation with 
water, the quantity amounting to 10 per cent. (Bonastre), 30 p. c. 
(Trommsdorff, N. Tr. 16, 1, 72.)— Transparent, colourless, mobile. 
(Bonastre, Trommsdorff.) Sp. gr. 0*876. Does not solidify at—12°. 
Has a strong odour of turpentine (Bonastre) ; agreeable like that of the 
balsam (Trommsdorff); has a strong taste, somewhat pungent, not bitter 
but cooling. (Bonastre.) Neutral. Contains 80*03 p. c. C, 11*50 H, 
8*42 O. (Trommsdorff.) — Burns with a bright flame when set on fire. 
Dissolves iodine with a brown colour and without explosion. (Tromms¬ 
dorff.) It is scarcely coloured by strong nitric acid (Bonastre), but mixes 
with it quietly, the mixture becoming warm after a while, giving off 
nitrous acid, and depositing, on addition of water, a brittle pale yellow 
resin which has an agreeable odour like that of musk. (Trommsdorff.) 
— With oil of vitriol, it becomes saffron-red (Bonastre), dark red without 
rise of temperature; the mixture, on addition of water, deposits a 
fragrant pale yellow resin. (Trommsdorff.) — It dissolves with turbidity 
in 12 pts. of alcohol (Bonastre); clearly and in all proportions in ether, 
easily in rock-oil, fixed oils, strong acetic acid (Trommsdorff), not at all in 
aqueous potash (Trommsdorff), soda and ammonia. (Bonastre, J. Pharni> 
18, 97.) 


58, Volatile Oil of Mentha viridis. 

Obtained by distilling spear mint, Mentha viridis , L. with water. 
Sp. gr. 0*939 (Rrandes); 0*9142, after separation of the dissolved cam¬ 
phor by rectification, 0*876. (Kane.) Boils with tolerable regularity at 
160°. Contains 84*21 p. c. C, 11*23 H, and 4*56 O, and is therefore 
7C 5 H 4 -f O. (Kane, Lond. Ed. Mag . 13, 440; J . pr. Chem. 15, 163.) 


59, Oil of Merciirialis annua. 

Obtained by distilling the dry herb with water (the fresh herb does not 
yield any oil). — It contains numerous white crystals ; becomes coloured 
and thickens by keeping. (Baybaud, 1834, J. jPharm., 20, 461.) 


60. Oil of Mignonette, 

In the flowers of mignonette, Reseda odorata , L. They lose their 
odonr when dry, but yield by distillation with water, an aqueous liquid, 
having an odour of mignonette, but at the same time a disagreeable 
grassy odour, and with alcohol, a distillate of not very agreeable odour. — 
To prepare the oil, the flowers are exhausted with ether ; the green 
ethereal layer of the extract is separated from the lower watery layer, 
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and left to evaporate spontaneously. — Soft dark green mass, smelling 
strongly of mignonette, and consisting of chlorophyll, wax and oil; the 
oil cannot be separated from it. (Buchner, W. Br. Arch. 8, 70.) 


61. Oil of MillefoiL 

Bley. (1828.) N. Tr. 16, 1 , 247; further, 16, 2, 96. — Bepert. 48, 95. 
Forcke. N. Br. Arch. 17, 177. 

Zeller. Stud, ilber cither. Oele , Landau, 1850. 

Schafgarlenol. 

Source and 'Extraction. In millefoil, Achillea millefoliam, L. 
Obtained by distilling with water the flowers, herb, roots, or seeds. — 
Watei* distilled over the flowers contains propionic acid together with the oil (Kra¬ 
mer, N . Br. Arch. 54, 9); water distilled over the roots contains acetic acid together 
with the oil (Bley).— The roots yield 0*032 p. c.; the dry herb, 0*065; the fresh 
dried flowers, 0*114 ; the air-dried seeds, 0*052 p. c. oil (Bley). 

Properties. 1. From the flowers : Dark blue (Zeller) ; from Achillea 
millefolium mr. dilatata, yellow to green; from var. contractu ; blue 
(Foreke). Sp. gr. 0*92 to 0* 928. Has a slight acid reaction. — (Zeller.) — 

2. From the herb: Blue, darker than oil of wild chamomile; viscid, 
nearly buttery in tbe cold, lighter than water; from the plant while 
flowering, 0*852 — 0*917. Has a strong smell and tastes like the herb, 
producing a slight scratching sensation in the throat. (Bley, Zeller.) — 

3. From the roots: Colourless, slightly yellowish, lighter than water, 
with a peculiarly unpleasant odour, somewhat like that of valerian, and 
a disagreeable taste, but neither strong nor burning. (Bley.) — 4. From 
the seeds : Greenish. (Bley.) 

Decompositions. 1. By exposure to the air, it becomes brown, strongly 
acid and resinous. — 2. Stirred up with iodine, it becomes heated, without 
detonating, and gives off yellowish-red vapours, at the same time 
acquiring the consistence of a balsam. (Zeller.)— 3. With nitric acid , 
it acquires a reddish-brown colour; with fuming nitric acid, greenish- 
brown ; when heated therewith, it quickly gives off gas (Zeller), and 
leaves a soft resin. (Bley, Zeller.)—4. Oil of vitriol colours it brown 
and thickens it to the consistence of a balsam, giving off a peach-like 
odour. (Bley. Zeller.) With bichromate of potash and sulphuric acid, it 
becomes turbid and thickens. (Zeller.) 

Combinations . — With aqueous potash or ammonia , it forms a soapy 
compound. (Bley.) — It dissolves readily in alcohol and ether (Bley); 
without turbidity in 1 pt. of alcohol of sp. gr. 0*S5 ; with a larger 
quantity, even with 40 pts., it forms a turbid solution, holding flocks in 
suspension ; absolute alcohol dissolves it in all proportions. (Zeller.) 


62. Oil of Noble Millefoil. 

From Achillea nobilis, L. — Obtained by distilling the flowering plant, 
or the flowers, herb, or seeds with water. — The dry flowers yield 0*24 
p. c.; the dry herb, 0*26 ; the seeds, 0*09 p. c. oil — Pale yellow, viscid; 
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of sp. gr. 0*983 ; if obtained from the herb, 0*970 ; has a very powerful 
odour, finer than that of the oil obtained from common millefoil, but 
resembling it, and also like that of camphor. Tastes aromatic, like cam¬ 
phor, somewhat bitter. — With iodine, it forms, without explosion or rise 
of temperature, a solution, which, on addition of water, deposits a brown 
resin having a burning taste. — With fuming nitric acid, it becomes hot 
and yellow, thickens, and on addition of water, yields a soft, floating 
resin. —With oil of vitriol, it becomes red-brown and viscid; on addition 
of water, the mixture deposits a dirty-yellow soft resin. — The oil dis¬ 
solves in ether, alcohol , and oils, both fixed and volatile . (Bley, Rf. Br. 
Arch. 2, 124. 


63. Oil of Mugwort. 

BeifussSl. In the root of mugwort, A?'temisia vulgaris, JL. — The root 
is comminuted and distilled with water. — Pale greenish-yellow, buttery, 
crystalline, lighter than water; boils above 100°, has a peculiar pungent 
odour, and an unpleasant, somewhat bitter taste, burning at first, after¬ 
wards cooling. Neutral. — It is not easily inflammable, but when once 
set on fire, burns with a light yellow, sooty flame, which diffuses an offen¬ 
sive odour.— It is quickly thickened by dilute nitric acid , giving off 
nitrous acid, and yielding a tough brown resin, soluble in alcohol. — The 
oil dissolves readily in alcohol, ether, oil of rosemary, oil of turpentine 
and poppy-oil. (Bretz &> Eliason, 1826, Taschenbuch, 1826, 61.) 


64. Oil of Myrtle, 

In the leaves, flowers, and fresh fruit of Myrtus communis. — Ob¬ 
tained by distillation with water.-—-Yellow to greenish yellow, lighter 
than water. (Raybaud, 1834, J . Bharm . 20, 463.) 


65- Oil of Nasturtium, 

Muller. (1838.) Ann . Bharm . 25, 209; N. Br. Arch. 14, 265; 

Repert. 70, 286. 

Berangs. Repert. 88, 382. 

Cloez. Recueil de trav. de la Boc. d'emul. p. 1. sciences pharra. 1847, 41; 
abstr. JSf. J . Bharm . 12 , 69. 

Kapuzinerlcressenol, Huile essentielle de capucine . 

In the garden nasturtium, Tropceolum magus. JL. — The plant (espe¬ 
cially the seeds, according to Bernays) yields by distillation with water 
2*17 p. c. of oil. (Muller.) — The water which passes over with the oil, 
gives off a large quantity of sulphuretted hydrogen when heated with 
zinc and oil of vitriol. (Bernays.) 

yol. xiv. 2 c 
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Yellow” (Miiller, Bernays) ; heavier than water. (Bernays, Cloez.) 
Boiling point between 120° and 130°. (Cloez.) Has a peculiar, strongly 
aromatic odour, which irritates the eyes and nose (Muller), like oil of 
garlic (Bernays). Taste acrid and burning (Muller), pungent (Ber¬ 
nays). It irritates the skin much more strongly than oil of mustard. 
(Miiller.)— It contains sulphur (Bernays, Cloez), but not phosphorus, as 
Bracounot supposed. (Bernays.) — It should have been treated as described at 
page 56, vol. x. 


66. Oil of Neroli 

Bonastre. (1825.) J. Pharm. 11, 529; F. Tr. 12, 1, 180. 

Boullay. J. Pharm . 14, 496. 

Zeller. Stud . uber either. Oele, Landau, 1850. 

Relating especially to Orange-flower water. 

Ader. (1830.) J. Pharm. 16, 412. 

Le Roy. J. Ghim. med. 6, 313. 

Wahart Dunesmal. J. Pharm. 16, 410; JSF. Tr. 23, 1, 307. 
Soubeiran. J. Pharm. 17, 619; F. Tr. 23, 1, 307. 

Boullay. Bull. Pharm. 1, 337. 

Guisney. J. Ghim. med. 22, 352. 

Oil of Orange-flower , Pomeranzenbluthenol , OrangenbliUhenol, Essence de 
Neroli. 

Source and Extraction. In the flowers of the orange, Citrus Auran- 
tium, L. — They are distilled in the fresh state with water. The oil 
which passes over is a mixture of two oils, one easily soluble in 
water and very fragrant; the other, sparingly soluble, of less agreeable 
odour; the latter floats upon the watery distillate, and is easily separated. 
(Soubeiran.) 

Properties. Transparent, colourless (Bonastre), yellow to brownish 
yellow. (Zeller.) Sp. gr. 0*85 to 0'90. (Zeller.) — Has a very fragrant 
odour. (Bonastre.) Neutral. (Zeller.) Contains neroli-camphor in 
solution. 

Decompositions 1. Becomes reddish yellow by keeping. (Bonastre.) 
— 2. With iodine, it froths up, gives off violet and yellowish red vapours, 
and is converted into a soft yellowish brown mass. (Zeller.) — 3. With 
nitric acid, it assumes a yellow colour gradually changing to that of iron- 
rust, and becoming red-brown after six hours, and ultimately loses its 
odour (Bonastre); on applying heat, the mixture rapidly gives off gas and 
acquires a resinous consistence. (Zeller.) — 4. With oil of vitriol , it 
acquires a dark orange-yellow colour (Paoli), dark red-brown, and becomes 
viscid. (Zeller.) — 5. Bichromate of potash colours it red-brown and 
separates resin from it. (Zeller.) — 6. In contact with platinum-black, 
it produces a peculiar acid. (Dobereiner.) 

Gombinatiom. It dissolves clearly in 1-3 parts of alcohol of sp. gr. 
0*85, and with turbidity in a larger quantity. (Zeller.) 

Appendix ; Orange-flower water. Aqua napfue. — This is the aqueous 
distillate which passes over on distilling fresh orange-flowers with 
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water, — freed from the oil of neroli which floats on the surface.— 
It contains especially the more fragrant and more volatile oil of the 
flowers, which dissolves most readily in water (Soubeiran), and cannot 
therefore be prepared by agitating the neroli-oil with water (Le Roy), 
or by agitating with water neroli-oil triturated with magnesia (Cot- 
tereau), or by distilling a mixture of neroli-oil and water. (Sou¬ 
beiran.) 

Fresh orange-flowers, which have expanded in warm weather, are 
distilled with water, till the distillate amounts to three times their weight. 
— Neutral water then passes over first, afterwards water containing 
acetic acid ; if flowers freed from the flower-leaves are distilled, the dis¬ 
tillate is neutral to the end, but has a less agreeable odour.—Water, 
free from acetic acid, is obtained by distilling orange-flowers with water 
mixed with about 0*75 p. c. of calcined magnesia. — Transparent, colour¬ 
less, with a pleasant odour of orange-flowers, more or less powerful,— 
fraganfc in the highest degree when prepared with orange-flowers which 
have expanded in warm weather. (Boullay.) — By keeping, it readily 
turns sour, from formation of acetic acid, but does not lose its odour, 
(Journeil, J. Chim. Tiled. 18, 752). — With nitric acid , it acquires in a 
few minutes a rose-red colour (Ader and others),—or crimson with a 
larger quantity of acid, or if the mixture is heated. (Ader.) The colour 
of a mixture of nitric acid and orange-flower water in equal volumes 
remains unaltered for a long time, and is especially lasting in a mix¬ 
ture of nitric acid with orange-flower water containing aqueous potash, 
ammonia, or baryta ; it disappears in this mixture on addition of potash, 
but re-appears on supersaturating the liquid with nitric acid. (Ader, 
Wahart, DunesmaL) — With oil of vitriol it becomes rose-coloured (Le 
Roy); not, however, with pure oil of vitriol, but only with the com¬ 
mercial acid containing nitric acid. (Ader.) — It is not coloured by 
phosphoric or hydrochloric acid. (Ader.) 

-Either, almond-oil, and castor-oil abstract from orange-flower water 
the whole of the volatile oil; the ether solution, mixed with nitric acid, 
immediately assumes a rose-colour, and leaves on evaporation a fragrant 
volatile oil. (Ader, Soubeiran.) — Artificial orange-fiower water , pre¬ 
pared by agitating with water, either oil of neroli, or the same triturated 
with magnesia, or by distilling a mixture of neroli-oil and water, differs 
from real orange-flower water by its stronger, but less agreeable, odour, 
which soon disappears when the oil is exposed to the air,—as w T ell as by 
being not at all, or but slightly, reddened by nitric acid. (Ader, Sou¬ 
beiran, Gaisney.) 


67. Neroli-camplior. 

Boullay. (1828.) J ‘ Pharm . 14, 496. 

Plisson. J. Pharm . 15, 152; W. Tr. 20, 1, 189; abstr. Ann . Pharm . 

40, 88; J. Pharm . 20, 63. 

Landerer. Repertj 56, 84. 

Aurade, Auradine. (Plisson.) 

Source and Extraction. Contained in solution in fresh oil of neroli. 
— Separates from the oil when kept for some time (Landerer) from the 

2 c 2 
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alcoholic oil by slow evaporation. (Plisson.) — To prepare it, oil of neroli 
is mixed with alcohol of sp. gr. 0*85, as long as a white precipitate is 
thereby produced; the liquid is filtered after a while, and the precipitate 
washed with cold alcohol (Boullay), then dissolved in ether, and the solu¬ 
tion either precipitated by alcohol or left to evaporate in the air. Fresh 
oil of neroli yields 4 p. c. of the camphor; oil a year old, yields less and 
older oil, none. (Plisson.) 

Properties . White crystals, having a pearly lustre (Plisson ); slender 
needles (Boullay ); rhombic prisms (Landerer) ; resembling spermaceti. 
(Plisson.) Sp. gr. 0*913 at 17*5°. Becomes soft at 50°, melts at 55° ; 
solidifies on cooling to a waxy, translucent mass; volatilises and sublimes 
at a stronger heat. (Plisson.) — Melts at 100°. (Boullay.) — Without 
taste or odour. (Plisson.) Smells like neroli-oil, and has a sharp taste. 
(Landerer.) Neutral. (Plisson.) 


C. 83*76 

H. 15*08 

0. 1T6 


100-00 

Decompositions. 1 . Unaltered by exposure to the air, volatilises 
partially when heated in vessels containing air, and leaves a brown 
residue. (Plisson.) — 2. Boiled with nitric acid, it volatilises partially 
and partly remains undecomposed. Impure crystals thus treated give 
off vapours smelling like musk and ambergris. (Plisson.) The nitric 
acid solution deposits wax when mixed with water. (Landerer.) — 
3. Heated with oil of vitriol, it chars and evolves sulphurous acid. 
(Plisson.) It is uot decomposed by hydrochloric acid. — 5. Potash does 
not saponify it. (Plisson, Boullay.) 

Combinations . Neroli-camphor is insoluble in water (Blisson, 
Boullay); sparingly in cold, readily in hot alcohol (Boullay, Landerer) ; 
in 60 pts. alcohol of sp. gr. 0*9, separating in indistinct scales on cooling. 
It dissolves abundantly in ether, and is precipitated from the solution by 
addition of water or alcohol. (Boullay, Plisson.) It dissolves in hot 
acetic acid (Landerer), very easily in hot oil of turpentine, separating 
completely in transparent laminae on cooling. (Plisson.) 


68. Oil of Nigella. 

Schwarzkummeldl . In the seed of Nigella sativa, L. Prepared by dis¬ 
tilling the bruised seeds with water. Transparent, colourless, exhibiting 
a bluish iridiscence by reflected light; lighter than water; smells like a 
mixture of oil of fennel and bitter almond-oil. Distilled with aqueous 
potash, it gives off a non-iridescent oil having a faint odour, while there 
remains a strong-smelling residue, which, after supersatnration with sul¬ 
phuric acid, smells like camphor and deposits an abundance of white 
flocks. On washing these white flocks with ether, and evaporating the 
adhering ether, they change into a'buttery oil smelling like camphor, 
which exists ready-formed in the original oil (is probably produced there¬ 
from by the action of hydrate of potash : Gra.). It dissolves in alcohol and 
ether, the solution exhibiting a bluish iridescence by reflected light. 
(Reinsch, Jahrb. pr. Pharm, 4, 387.) 
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69. Oil of Nutmeg. 

Bley. N. Tr. 14, 1, 34. — Bepert. 48, 94. 

Mulder. J. pr. Chem. 17, 108; atstr. Ann. Pharm. 31, 71. 

Muscatnussol. 

In nutmeg, the seed of Myristica ciromatica, Lam . The seeds distilled 
with water yield 6 p. c. of oil. (Bley.) 

Properties. Transparent, colourless, mobile (Hasse, Grell. Ann. 1785, 
1, 422), nearly colourless (Bley). Sp. gr. 0*948 (Lewis), 0*920 (Bley). 
Smells of nutmeg and camphor, and has an aromatic burning taste. 
(Bley.) It contains 81*13 p. c. C, 10*83 H, 8*04 O, and is a mixture of 
oil and camphor. (Mulder.) Consists of two oils, one lighter than water, 
the other heavier. (Hasse.) 

Decompositions and Combinations. 1. The oil gradually turns 
yellowish when exposed to the air. (Hasse.) — 2. With fuming nitric 
acid , it becomes very hot, and forms a yellow fatty mass (Bley), a brown 
solid resin (Hasse). —3. With oil of vitriol, it forms a red-brown resinous 
mixture. — 4. Heated with mercuric chloride , it first turns brown, then 
black, giving off a large quantity of acid vapours. (J. Davy, Phil. 
Trans. 1822, 360.) It unites with aqueous alkalis , forming a soapy mass. 
(Bley.) It dissolves readily in alcohol , forming a solution which becomes 
milky on addition of water. (Hasse.) 


70, Nutmeg-camphor. 

John. (1821.) Dessen chem. Schriften , 6, 61; Bchw. 33, 249. 

Bley. JS t . Tr. 1, 56. 

Mulder. J.pr . Chem. 17, 102; Ann. Pharm . 31, 62. 

Myristicin, Museatcamphor. 

Deposited from nutmeg-oil; purified by reciystallisation from water. 
Transparent, colourless, long, very thin prismatic tables, with dihedral 
summits; by rapid crystallisation: stellate groups of needles (John), 
friable, white hemispheres, heavier than water (Mulder), lighter than 
water (Bley). Melts above 100°, and evaporates, leaving charcoal (Bley); 
sublimes completely at a higher temperature in white very slender 
needles. (Mulder.) Has an aromatic taste and odour (John), like oil of 
nutmeg (Mulder). 


Mulder. 

C. 621 

H. 10*6 

0. 27*3 


100*0 

Agrees with the formula C 16 H 16 0 5 (Mulder); C-°H-°0 6 (Gm.) 

It yields by distillation, first a transparent and colourless, then a 
yellow volatile oil, and an alkaline water, having an aromatic burning 
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taste and smell. (John.) Heated in a glass tube, it gives off vapours, 
having at first an agreeable, afterwards a fatty odour. Heated on 
platinum-foil, it burns away completely without deposition of soot 
(Mulder), leaves charcoal (Bley). With fuming nitric acid, it turns 
brown and acquires an odour of musk. (Bley.) 

It is sparingly soluble in cold water, but dissolves in 19 pts. of boiling 
water; the hot solution, which is sometimes acid, sometimes alkaline, 
solidifies in the crystalline form on cooling. (John.) 

It absorbs 11*83 p. c. hydrochloric acid gas , melting to a transparent 
mass, the aqueous solution of which has a strong acid reaction, and is 
precipitated by nitrate of silver. 

Nutmeg-camphor dissolves in cold nitric acid and aqueous potash 
(Mulder), easily in alcohol and ether (John, Mulder), in warm oils., both 
fixed and volatile (Bley). 


71. Oil of Nutmeg-flower. 

In the arillus of the nutmeg, which, when comminuted and distilled 
with water, yields a turbid aromatic water, with films of oil floating on 
its surface. (Henry, Bepert. 18, 105.) By cohobating four times, 
4*7 p. c. oil is obtained (Hoffmann, Bepert 43, 296); from old nutmeg- 
flowers, 4*1 p.c. (Bley, N. Tr. 14, 1, 61; Repert 48, 94). — Transparent, 
colourless. Sp. gr. 0*931. Smells strongly of nutmeg-flower, and has a 
burning aromatic taste. With aqueous soda it yields a soapy compound 
(J Gm.); with ammonia, a liquid, permanent liniment. 


72. Oil of OlibanuHL 

In frankincense, the gum-resin of Boswelia floribunda , {Boyle,) and 
B. serrata ( Stoclch .). Pulverised frankincense is distilled with water, and 
the oil which floats on the distillate is dehydrated by agitation with 
chloride of calcium. The product is 0*4 p. c. of limpid oil of sp. gr. 
0*866 at 24°, and boiling point 162°. It smells like turpentine but more 
agreeably. 


C . 83*83 

H . 11*27 

O . 4*90 


100*00 

It is isomeric with the oil of Mentha vindis, and agrees with the 
formula C 35 B 28 0 (Stenhouse); it contains an oxygenated and a non- 
oxygenated oil. (Lowig, Org . Verb, 2, 1027.) Burns when set on fire 
with strongly luminous, sooty flame. Mixed with nitric acid, it assumes 
a dark brown colour, and, when heated therewith, detonates and acquires 
a resinous consistence. Oil of vitriol colours it red in the cold and chars it 
when heated. Heated with caustic potash, it is converted into a brown 
resin. It dissolves in all proportions in absolute alcohol and ether , less in 
weaker alcohol (Stenhouse, 1840, Phil. Mag. J. 18,185; Ann. Pharm. 
35, 306.) 
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73. Oil of Origanum. 


Kane. Land. Ed. Mag. J. 13, 439; J. pr. Chem. 15, 157; Ann. 
Pharm . 32^ 285. 

Zeller. Stud . uber cither. Ode, Landau, 1852. 

Dostenol, Essence d’Origan, Oil of Wild Marjoram . 

Source and Extraction. In wild marjoram, Origanum vulgare, L. 
Obtained by distilling tbe plant in the flowering state with water. 

Properties. Pale to brownish-yellow. (Zeller.) Sp. gr. 0*909 
(Brand) j 0*8901 — 0*909, rectified, 0*8673 (Kane); 0*87— 0 97 
(Zeller). Boils almost constantly at 161°. (Kane.) Smells strongly of 
the plant, and has a sharp aromatic taste. Neutral. 

Kane. 


C . 86*71 .... 86*08 .... 86*33 .... 86*18 

H. 11*11. 11*44 .... 11*44 .... 11*64 

O. 2*18 .... 2*48 .... 2*23 .... 2*18 


100*00 .... 100*00 .... 100*00 .... 100*00 

It is a mixture of oil and camphor, corresponding to the formula C 50 H 40 O. 

Decompositions. 1. Deposits camphor after long standing. — 2. With 
iodine , it becomes strongly heated and detonates, giving off violet and 
yellow-red vapours and becoming viscid. (Zeller.) — 3. With nitiic 
acid , it becomes brownish-red to yellow-brown, giving off gas with 
violence when heated, and leaving a solid yellow resin. (Hasse, Zeller.) 
— 4. With oil of vitriol, it becomes dark blood-red. — 5. With bichromate 
of potash and sulphuric acid , it becomes dark brown. (Zeller.) — 
6. Heated with a concentrated aqueous solution of bisulphite of ammonia 
or soda, it is resolved into a permanently liquid hydrocarbon belonging to 
the camphenes, and a white solid mass which, when washed with alcohol, 
ether, and water, presents the appearance of a white amorphous powder 
not containing either sulphur, or ammonia, or soda. (Rochleder, Wien. 
AJcad . Ber. 13, 169; J. pr. Chem. 64, 29; Chem. Centr. 1854, 723.) 

Combinations. Dissolves in 12 —16 pts. alcohol of sp. gr. 0*85, 
forming a turbid liquid. (Zeller.) 


74. Oil of Parmelia parietina ( Achard.) 

The lichen is distilled with water, 20 lbs. of it yielding 5 grains of 
the oil. Light green (colourless, according to Hinterberger ( Repert . 47, 
199), of buttery consistence, lighter than water. It has a musty smell 
and taste, producing an after-sensation of scratching in the throat. 
(Gumprecht, 1824, N. Tr. 1, 1, 62; Repert. 18, 241.) 
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75. Oil of Pelargonium. 

Recl vz. (1829.) J . Pharm. 13, 529. 

C. and P. Simonnet. F. J. Pharm . 13, 43. 

Guibourt. N. J. Pharm.. 15, 346. 

Source and Extraction . In Pelargonium odoratis-simum, P. roseum , 
Willd ., and P. capitalum, Art. The fresh flowers and leaves are distilled 
with water, and the distillate is repeatedly cohobated over new portions. 

Properties. Transparent, colourless, viscid like palm-oil (Simonnet), 
pale-yellow, mobile (Guibourt) ; solidifies in a white crystalline mass 
below 18° (Reclnz), becomes turbid, without solidifying, when cooled to 0° 
(Guibourt) ; smells like roses (Simonnet) and lemons (Guibourt), and 
has a warming taste (Guibourt). It contains pelargonic acid (xiii, 369) 
and a neutral oil. (Pless, Ann. Pharm . 59, 54.) 

In iodine-vapour it becomes brown after a few seconds, then black. 
In nitrous acid vapours it turns apple-green. Mixed with oil of vitriol , 
it yields a brown oil, having a strong and unpleasant odour. (Guibourt.) 
It dissolves readily in alcohol of sp. gr. O’85. (Simonnet.) 


76. Oil of Pimpinella. 

а. From the root of the common Burnet-saxifrage, Pimpinella 
Saxifraga , L. The root is distilled with water ; the yellow oil-drops 
which pass over with the water are collected; and the water is partly 
redistilled to obtain the oil. Gold-yellow, mobile oil, which floats on 
water, has a strong penetrating odour like parsley seeds, and a disagree¬ 
ably bitter taste with scratching after-sensation. — Fuming nitric acid 
colours tbe oil red, and converts it into a brown, balsamic, resinous mass. 

— It dissolves slightly in water, easily in alcohol and ether , imparting to 
those liquids its strong taste and odour. (Bley, F. Tr. 12, 2, 62.) 

б. From the root of Pimpinella nigra , Willd. — The root contains 
0*38 p. c. of the oil, which is obtained from it by distillation with water. 

— Light blue oil which floats on water. Its odour, like that of the root, 
is less penetrating than that of the preceding oil ,* its taste, also like that 
of the root, is burning, and afterwards scratching. — In sunshine , it turns 
green after a few weeks, even in closed vessels. — Fuming nitric acid 
converts it into an odourless crystalline resin. — Oil of vitriol forms with 
it a brown odorous resin.—It dissolves slightly in water , easily in alcohol , 
ether, and oils, both fixed and volatile. 


77, Oil of Poplar-buds. 

In the buds of the black poplar, Popidus nigra , whence it is obtained 
by distillation with w T ater. — Colourless, fragrant oil, which floats on 
water. It makes stains on paper which are completely dissipated by 
heat; burns with black smoke when set on fire; is sparingly soluble in 
alcohol , very soluble in ether. (Pelleriu, 1822, J. Pharm. 8, 428 ; abstr. 
15, 237.) 

Oil of Pyrethram —see Oil of Feverfew (p. 369). 
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78, Raspberry-camphor. 

Expressed raspberries are distilled with water; the flocks which 
separate after a while from the distillate are collected and dissolved in 
ether; and the solution is left to evaporate. — Small laminae, some of 
which float on water, while others sink. — Volatilises readily when 
heated. With cold oil of vitriol , it assumes a yellowish colour, without 
losing its odour ; with hot oil of vitriol, it turns violet-brown, giving off a 
large quantity of sulphurous acid. — It dissolves in water , in aqueous 
ammonia, and in aqueous potash , with the odour of violets when heated. 
— It dissolves in alcohol and in ether . (Bley, 1837, N. Br. Arch . 
132, 48.) 


79. Oil of Roses. 

Satjssfre. (1828.) Ann. Chim. Phys. 13, 337. 

Blanchet. Ann. Pharm. 7, 154; Pepert. 50, 134. 

Gobel. Sckw. 58, 473. 

Guibourt. 2V r - J. Pharm. 15, 345. 

Zeller. Stud, uber cither . Oele, Landau, 1S50. 

Rosenol, Essence de rose. 

Source and Extraction. In the flowers of Rosa centifolia , L. y 
R. moschata, Gesn. R. sempervirens, L., and R. dama&cina, Mill. — The 
fresh rose-leaves are distilled with water, the solidifying oil which floats 
on the watery distillate is removed ; and the water is cobobated several 
times over fresh quantities of roses. — In India, the oil which floats on 
the water is collected by dipping into it sticks covered with cotton, and 
then pressing the cotton. (Chereau, J. Pharm. 1826, 436.) — A larger 
quantity of rose-oil is obtained, by leaving the roses freed from their 
caiices, in contact with water for some days before distillation, till they 
begin to ferment and acquire a vinous odour. (Cenedella, Gazz. eclet. di 
Chim. med. Agosto, 34.) — In Arabia, roses are distilled with solution of 
common salt without cooling ; the distillate is poured into earthen vessels 
buried in the ground, and the solidified oil which rises to the surface is 
removed. (Landerer, Repert , 77,378.) — In Macedonia, the expressed 
juice is exposed to the sun for 5 or 6 days (Landerer, Repert , 96, 401), 
in Bengal, roses steeped in water are thus exposed, and the oil which 
then floats on the surface is soaked up with cotton. (Monro, Bull. 
Pharm, 3, 177.) 

Properties. Transparent, colourless (Saussure), slightly coloured 
(Gobel, Blanchet), greenish yellow (Guibourt), brownish yellow. (Zeller.) 
Sp. gr. at 33° =0*832 (Saussure); at 25°, 0 867 — 0*872 (Chardin, Ann. 
Pharm. 7, 154) ; German rose-oil, 0 814; Persian, 0*832. (Zeller.) — 
Solidifies above 0° to a buttery mass (Saussure), to a white, transparent, 
laminated mass (Gobel), at 26° (Blanchet), at various temperatures 
(Guibourt), at 25°. (Zeller.) — When slowly cooled, it remains trans¬ 
parent, and appears traversed by slender, shining, iridescent laminm 
(when adulterated with spermaceti, it becomes opaque); by rapid cooling 
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it becomes turbid and cloudy.) (Guibourt.) Melts at 29°—30°. (Saus- 
sure), at 22*5° (Gobel), at 37*5°. (Zeller.) — Tension of the vapour at 
14*5° = 2 mm of mercury. (Saussure.)— Has a penetrating odour of roses 
(Saussure); strong, pleasant only when diluted with, alcohol; very 
persistent. (Gobel.)— Taste, mild, rather sweetish. (Saussure.) — Has 
a strong acid reaction. (Zeller.) 



Saussure. 

Blanchet. 

Gobel. 


a. 

b. 

c. 

c. 

. 82*05 . 

... 74-08 . 

.. 69-66 

H. 

. 13*13 ..... 

... 12*14 . 

.. 16-06 

0 . 

. 3-95 . 

... 13*78 . 

.. 14-28 


99*13 . 

... 100-00 . 

... 100-00 


a contains 0*87 p. c. nitrogen. It is a mixture of volatile oil and camphor 
(Saussure); contains \ pt. camphor in solution (Blanchet). 

Decompositions. 1. Iodine imparts to oil of roses a faint crimson colour 
(Zeller) ; in vapour of iodine the oil remains colourless. (Guibourt.) — 
2. With 2 pts. of fuming nitric acid , it froths up, and, after addition of 
water, deposits white, tallowy, kneadable laminae (Hasse, Crell. Ann. 
1785, 1, 422); assumes a pale brownish yellow colour and becomes 
somewhat more tenacious. (Zeller.) — 3. In nitrous acid gas } it acquires 
a deep yellow colour. (Guibourt.) — 4. With an equal volume of oil of 
vitriol , it turns brown, and acquires a more agreeable but fainter odour. 
(Guibourt.) — 5. With bichromate of potash and sulphuric acid, it becomes 
brownish and, after a time, violet. (Zeller.) 

Combinations. The oil dissolves sparingly in water.—At 18‘7°, it 
dissolves in 3 60 pts. of alcohol of sp. gr. 0*815 (Gobel); at 14° in 143 
pts., at 22° in S3 pts. alcohol of sp. gr. 0*806. (Saussure.) — The oil is 
not separated from its alcoholic solution by water (Blanchet); but from 
its aqueous solution it is taken up by platinum-black and platinic oxide, 
which thereby acquire the property of glowiug when dried and heated to 
100°. (Dobereiner, Schw, 66, 298.) 


80, Bose-camplior, 

Saussure. (1820.) Ann. Chim. Phys . 13, 337. 

Blanchet. Ann. Pharm . 7, 154. 

Herberger. Repert. 48, 102. 

Solid Rose-oil. Stearoptene of Rose-oil . 

Source and Extraction . In rose-oil. — Separates from rose-water in 
the cold. — 1. The oil is cooled and pressed between bibulous paper 
when solid. (Saussure.) — 2. Rose-oil is mixed with 3 pts. alcohol of 
sp.gr. 0*$7 5 ; and the crystalline mass which then separates is dissolved 
in ether, precipitated therefrom by addition of alcohol, and freed from 
adhering oil by repeated washing with alcohol. (Blanchet.) 

Properties . Transparent, colourless, shining laminae (Saussure) ; six- 
to eight-sided crystals (Herberger), which exbibit the colours of. the 
rainbow. (Guibourt, W, Pharm . 15, 345.) *— It has the consistence of 
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wax (Saussure); when separated from rose-water, it is a white, buttery, 
crystalline mass (Blanchet) ; from concentrated rose-water it crystallises 
in six-sided laminae. (Steinacher.) — Lighter than water, lighter also 
than rose-oil containing the camphor (Saussure, Herberger) ; heavier 
than alcohol. (Herberger.) — It is buttery and crystalline at 25°, melts 
at 35°, boils without decomposition at 280°—300° (Blanchet) ; melts at 
33°—34° (Saussure); melts to a colourless oil at 15°, and at a higher 
temperature solidities in the crystalline form, leaving a small quantity of 
charcoal (Herberger); after being kept for a year, its melting point rises 
from 15° to 20°. (Bizio.) Solidifies again at 35°. (Blanchet.) Tension 
of vapour = 0*0005 met. at 14*5°. (Saussure.) — Has a faint odour of 
roses. (Blanchet, Herberger.) Smells of roses, even after being three 
times sublimed over ignited charcoal, or after its alcoholic solution has 
been treated with animal charcoal. (Herberger.) Has a somewhat 
warming aromatic taste. (Herberger.) 

C . 86*74 . 81*09 

H. 14*89 . 14*39 

101*63 . 95*48 

Agrees with the formula C 16 H 16 . (Blanchet.) 

Decompositions. — 1. When set on fire , it burns with a bright non- 
fuliginous fame. (Blanchet.)—2. Chlorine passed into an alcoholic 
solution of rose-camphor, produces a white odourless precipitate.— 
3. With nitric acid , it turns yellow, dissolves with slight evolution of gas, 
loses its odour, and forms oxalic acid. — 4. It is dissolved and turned brown 
by oil of vitriol. — 5. It is not altered by potassium. (Herberger.) 

Combinations. Very sparingly soluble in water. (Herberger.) After 
being moistened with alcohol, it unites with iodine , without rise of tem¬ 
perature or detonation ; the compound partly volatilises undecomposed 
when heated. It dissolves very sparingly in hydrochloric acid, with 
difficulty in aqueous potash , more easily in aqueous ammonia. — The 
solution of rose-camphor in alkalis and alkaline carbonates does not 
possess any odour of roses, or even acquire it after supersaturation with 
acids. (Herberger.) 

Kose-camphor is soluble in acetic acid. (Herberger.) 

It dissolves sparingly in alcohol , readily in ether . (Blanchet.) — It 
dissolves in 500 pts. alcohol of sp. gr. 0*85 at 14° (Saussure), in 490 pts. 
of alcohol of sp. gr. 0*85 at 15°; more easily in absolute alcohol; the 
alcoholic solution is clouded by water, and yields crystalline laminae when 
evaporated. (Herberger.) 

It dissolves in volatile oils. (Herberger.) 


81. Oil of Rosemary. 

Saussure. (1820.) Ann. Chim. Phys . 13, 278. 

Kane. Loud. Ed. Mag. J. 13, 437; J. pr. Ckem . 15,156; Ann* Pharm . 

32, 284; abstr. Bepert. 70, 161. 

Zeller. Stud . uber. dther. Oele , Landau, 1850. 

Volh. JV. Br. Arch. 74, 16. 

Rosmarinol, Essence de rosmarin or romarin, Oleum Anthos, 
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Source and Extraction. In 2Rosmarinus officinalis, L. — It is obtained 
by distilling the fresh leases and flowers with water. 

Properties. Transparent, colourless (Saussure), yellowish to yellow. 
(Zeller.) Sp. gr. 0*933 at 15° ; rectified 0*886 (Saussure); 0*897 ; after 
repeated rectification, 0*8854—0*8875 (Kane), 0*88—0*91. (Zeller.—* 
Boiling point 166*5 to 168° (Kane); of the fresh oil, below 100 °; of old 
oil, 132° (Kane); of the rectified oil, 165°. (Saussure.) — Tension of 
vapour at 16°=0*0095 met. of mercury. (Saussure.) It has a cam- 
phorous taste and smells like the plant. It is neutral. (Zeller.) Turns 
the plane of polarisation of light to the right. (Lallemand.) 



Saussure. 

Kane. 


a. 

b. 

c. 

... . 82*21 . 

.. 83*40 

H. 

. 9*42 . 

.. 11*66 

O . 

. 7*73 . 

.. 4*94 


99*36 . 

.. 100*00 


a contains 0*64 p. c. nitrogen; b may be represented by the formula C 15 H 3s 0 2 = 
9(C 6 H 4 ) + 2HO. It is probaby a mixture of a hydrocarbon isomeric with oil of turpen¬ 
tine and an oxygenated oil. (Kane.) See next page. 

Decompositions. 1. Spanish oil of rosemary leaves on evaporation T U- 
of camphor. (Proust.) — 2. When cooled to between — 27° and — 30°, 
it deposits camphor. (Trommdsorff, W. Trs. 20, 2, 24.) — 3. With iodine 
it becomes hot, but does not explode, gives off a small quantity of yellow- 
red vapours, and thickens without alteration of odour. (Zeller.) — It 
becomes heated by contact with iodine, sufficiently to volatilise the iodine 
with explosive violence. (Walcker, Fogg. 6, 126.) — 4. With nitric 
acid, it assumes a pale yellow to yellow colour, becomes heated, and gives 
off gas with violence, without thickening. (Zeller.) — With fuming nitric 
acid, it emits a crackling noise and forms a brown-red balsam. (Basse, 
Crell. Ann. 1785,1, 422.) — 5. With oil of vitriol, it becomes black (Kane), 
reddish-brown (Zeller): the mixture saturated with lime contains the lime- 
salt, soluble in water, of a peculiar acid (Unverdorben, Pogg. 8, 484), — 
of a sulphuretted acid, and yields by distillation Kane's rosmarine, an oil 
isomeric with oil of turpentine, having an alliaceous odour, of sp. 0 8678, 
and boiling point 173*8°. — Oil of rosemary yields with oil of vitriol, a 
brown mass of tbe consistence of a balsam (Basse, Crell. Ann. 1786, 
2, 36), an easily fusible resin, soluble only in hot oil of vitriol, and an 
oily acid. (Unverdorben, Pogg. 8, 484.) — 6. With hydrochloric acid 
gas , it blackens and forms a lieavy oil, but no solid compound. (Cluzel, 
Ann. CMm. 52. 270.) —At 22° it absorbs 218 vol. hydrochloric acid gas, 
becoming black and turbid. Saussure.) — 7* With bichromate of potash 
and sulphuric acid, it becomes strongly heated, assumes a yellowish brown 
colour (Zeller), and forms liraettie acid. (Void.) — 8. Distilled over 
hydrate of potash or lime, it yields rosemary-camphor, which sublimes. 
(Meyer, Chem. Yers. liber migeldschtem Kalb. 1764, 81.) — 9. Heated 
with hypochlorite of lime, it yields carbonic acid and chloroform. — 
10. Distilled with hypobromite of lime, it yields, in like manner, carbonic 
acid and bromoform. (Chautard, Compt. rend. 34, 485.) — 11. Finely 
divided sulphide of lead is converted by oil of rosemary—through the 
action of the ozone contained therein—into sulphate of lead. (Over¬ 
beck, F. j Br. Arch . 79, 138.) 










OIL OF SAFFRON. 
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Combinations . Oil of rosemary at 29° absorbs 9*75 vol. ammonia- 
gas. (Saussure.) — It dissolves in every proportion of alcohol of sp. gr. 
0*85 (Zeller), at 18° in 40 pts. alcohol of sp. gr. 0*887. (Saussure.) — It 
dissolves abundantly copal and caoutchouc . 

IT According to Lallemand (V. Ann . Chim. Phys. 57, 404), oil of 
rosemary may be separated by fractional distillation into two oils, one 
boiling at 165°, the other between 200° and 21Q\ — a. Tiie former is a 
mobile hydrocarbon which turns the plane of polarisation to the left: it 
unites with hydrochloric acid, the combination being attended with rise 
of temperature, and forms a compound which remains liquid if left to 
itself, but, when treated with nitric acid, yields a considerable quantity 
of a crystalline hydrochlorate apparently identical with artificial 
camphor (p. 265). The same oil quickly absorbs moist oxygen in sun¬ 
shine, forming crystals which are similar to those produced in like manner 
from oil of turpentine, but disappear if subjected to the further action of 
oxygen, yielding a brown acid soluble in water. 

b. The portion boiling between 200° and 210°, deposits at low tem¬ 
peratures a large quantity of camphor, resembling common camphor in 
all respects, excepting that it has rather less dextro-rotatory power. An 
additional quantity of it may be obtained by treating the mother-liquor 
with dilute nitric acid. 

Camphor of Marsh Wild Rosemary —see Ledum-camphor (p. 377). 


82 . Oil of Saffron. 

Aschoff (1818.) Berl. Jahrl. 1818, 51. 

Dehne. Or ell. Chem. J. 3, 11. 

Henry. J. Pharm. 7, 400. 

Bohillon-Lagrange & Vogel. Ann . Chim. SO, 195. 

Quadrat. Wien. Akad . Ber, 6, 546; further, J. pr. Chem . 56, 68. 

Sqfranol, Essence de safron. 

Source and Extraction. In saffron, the stigmata of Crocus sativus, L. 

— 1. Obtained by distillation with water. (Bouillon & Vogel, Quadrat.) 

— 2. Saffron distilled over a quick fire, with 8 pts. of saturated solution 
of common salt and 4 pts. of aqueous potash of sp. gr. 1*24, yields 
9*4 p. c. of oil. (Henry.) 

Properties . Yellow, mobile, heavier than water (Henry, Bouillon & 
Vogel), lighter than water (Quadrat). Smells like saffron, and has a 
burning, sharp, rather bitter and caustic taste. (Henry, Bouillon & 
Vogel.) 

It gradually changes into a solid mass, which makes its appearance, 
even during the distillation of saffron with water (Bouillon, Dehne), 
and sinks in water. (Henry, Quadrat.)—Easily soluble in water. 
(Bouillon.) 



398 


appendix to primary nucleus C 20 H 16 . 


83, Oil of Sage. 

Ilisch, (1811.) A. Tr. 20, 2, 7. 

Herberger. Bepert. 34, 131. 

Eochleder. Ann. Pharm . 44, 4; abstr. Bepert. 79, 310. 

Zeller. Stud, iiber either. Oele, , Landau, 1850. 

Salveiol, Salbeiol , Essence de sauge. 

Formation. By boiling oil of mustard with aqueous soda. (Hlasi- 
wetz, Wien. Ahad. Per. 5, 189): 

10 C 6 H 5 CyS 2 + 12 NaO = 4 C 12 H 10 O + 2C 6 H 5 Na0 4 + lONaCyS 2 . 

Source and Extraction . In Salvia officinalis , L. — Obtained by dis¬ 
tilling the fresh herb with water. 

Properties. Greenish to brownish yellow (Zeller); from young 
plants: green, soon turning brown ; from old plants in autumn : yellow 
(Cartheuser); distilled from oil 8 years old at 128° — 130°, or from oil 
2 years old at 150°: colourless; from the least volatile part of a two 
years old oil, by distillation with water : pale yellow. (Eochleder.) — 
Sp. gr. 0-864 (Ilisch); 086 — 0*92. (Zeller.) — Boils between 130° 
and 160°. but not at a constant temperature. (Eochleder.) Smells 
and tastes like the plant, when distilled from oil 8 years old oil at 128° 
to 130°; burning and camphorous, from oil 2 years old at 150°; disagree¬ 
ably like rum.—Neutral. (Zeller.) 




Rochleder., 


Hlasiwetz. 


a. 

b. 

c. 

d. 

e. 

c . 

. 80-25 .. 

.. 77*97 .. 

.. 78-33 .. 

.. 80-64 ... 

. 80-63 

H. 

. 10-91 .. 

.. 10-69 .. 

.. 10-64 .. 

.. 10-95 ... 

. 11-70 

O . 

. 8-84 .. 

.. 11-34 .. 

.. 11-03 .. 

.. 8-41 .. 

. 7-67 


100-00 .. 

.. 100-00 .. 

.. 100-00 .. 

.. 100-00 ... 

. 100-00 


a. The first tenth, distilled at 135°, of a sample of sage-oil 8 years old, redistilled 
per se in the oil-bath between 128° and 130° till § had passed over. — b. The distillate 
from 8 years old oil, between 130° and 140°, redistilled over chloride of calcium 
between 96° and 105°. — c. The distillate from 2 years old oil below 160°, distilled at 
3 50° per se over chloride of calcium. — d. The product obtained by distilling with water 
at 130° — 145°, the least volatile of a 2 years old oil, rectified per se over chloride of 
calcium. — e. Prepared from oil of mustard. — Sage-oil is a mixture of several oils, of 
which a and d correspond to the formula C 12 H 10 O, b and e to the formula C 18 H 15 0 2 . 
(Rochleder.) 

Decompositions.. 1. Sage-oil when exposed to the air for some time, 
deposits camphor (Herberger), and becomes slightly acid. (Zeller.) — 

2. The Spanish oil when evaporated , leaves | pt. camphor (Proust); 
German-oil becomes resinous without leaving camphor. (Ilisch.) — 

3. With iodine , it gives off yellowish red and grey vapours without 
fulmination, and forms a soft, extractive mass. (Zeller.) — It forms with 
iodine, without losing its odour, a thick magma easily soluble in the rest. 
of tbe oil. (Guyot, J. Phys. 5 , 230.) — 4. With cold concentrated nitric' 
acid , or with weaker nitric acid , if warmed, it acquires a brown-red colour 
(Eochleder), reddish brown (Zeller), and deposits a red resin, with rise 
of temperature and brisk evolution of gas. — This resin consists of 










SAGE-CAMPHOR. 
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unaltered oil; a yellow resin soluble with red colour in aqueous potash ; 
and nitrate of camphor, which, when distilled with water, yields a vola¬ 
tile oil having a peculiar odour, and a residual, yellowish red, brittle 
resin. — The mixture dropped into fuming nitric acid , becomes heated, 
gives off carbonic acid and nitric oxide, and forms common camphor. — 
On distilling the nitric acid solution of this mixture with 4 pts. of water, 
common camphor sublimes. (Rochleder.) — 5. Oil of vitriol colours it 
brownish red to crimson. (Zeller.) — 6. Distilled with hydrate of potash, 
it yields volatile oils, with evolution of hydrogen at last, then turns brown, 
and leaves carbonate of potash. — Sage-oil two years old distilled with a 
small quantity of hydrate of potash, yields—at first without evolution 
of gas — a colourless oil smelling of oil of turpentine (84*40 C, 11*87 H, 
3*73 0), then another oil (83*17 0, 11*26 H, 5*57 0 = C 65 H 50 0 3 ), and 
at last, with evolution of hydrogen, an oil having a strong burning odour 
of sage and peppermint (76*87 p. c. C, 11*50 H, 9*83 0 = C 22 H 20 O 2 ); 
sage oil 8 years old, distilled after digestion at a gentle heat with a large 
quantity of hydrate of potash, yields a colourless oil having an ernpyreu- 
matic odour (82*65 C, 12*52 H, 4*83 0 = C 22 H 20 O) and leaves car¬ 
bonate and hydrate of potash tinged with brown. (Rochleder.) — 
7. With bichromate of potash and sulphuric acid , it acquires a dark brown 
colour, afterwards becoming greenish. (Zeller.) — 8. Boiled with nitro- 
prusside of copper , if yields a slate-grey deposit and acquires a darker 
colour, (Heppe, iV. Br. Arch . 89, 57.) 

It dissolves in every proportion of alcohol of sp. gr. 0*85. (Zeller.) 


84. Sage-camphor, 

This substance was found in sage-oil which had been kept for a long 
time in a badly-closed vessel, and was purified by pressure between 
slightly warmed filtering paper, — Yellowish white mass, lighter than 
water, melting at 31—37°, having an odour like that of turpentine- 
camphor and slightly like that of sage-oil, and a persistently sharp and 
bitterish cooling taste. Neutral. — When strongly heated, it swells up, 
diffusing a smoke which produces a scratching sensation in the throat, 
and a strong odour of turpentine-camphor, and yielding a slight sub¬ 
limate. — When set on fire, it burns with a bright flame, leaving shining 
charcoal. —With nitric acid of sp. gr. 1*27, it becomes slightly heated, 
and yields a yellow resin but no oxalic acid. — With oil of vitriol it 
becomes brown-red and acquires a resinous consistence. — With hot 
hydrochloric acid , it forms a resinous mass. — With caustic alkalis, it 
forms a yellow-brown resin. — Sage-camphor dissolves in 450 pts. of cold 
and 300 pts. of hot water ; the solution yields crystalline films when 
evaporated, but does not deposit crystals on cooling. —It dissolves with¬ 
out alteration in dilute sulphuric acid. — It dissolves in 5 pts. alcohol of 
sp. gr. 0*82, in all proportions of ether , easily in oil of turpentine , less 
easily in rock-oil, easily in fixed oils. (Herberger, Bepert, 34. 131.) 
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85. Oil of Sweet Sedge. 

Trommsdorff. (1809.) Ann. Chim. 81, 832; A. Tr. 18, 2, 122. 
Schnedermann. Ann. Phavm. 41, 874. 

Zeller. Stud, iiber cither. Ode, Landau, 1850. 

Kalmusol , Essence d’acore . 

Source and Extraction . In the root-stocks of the sweet sedge, Acorus 
calamus, L .— The roots fresh or at least not too old, yield when com¬ 
minuted and distilled with water, 1 p. c. of oil (Martius, Repert. 39, 240), 
1*09 p. c. (Bley Repert. 48*96 ),* dry roots a year old yield 1*36 p. c. ; 
fresh, slightly dried roots, 0*73 p. c. (van Hees, Pharm, Centralbl. 
1847, 380.) 

Properties. Pale yellow to dark yellow (Trommsdorff, Martius) ; 
light brownish yellow (Bley); pale to reddish yellow and brown. 
(Zeller.) According to Schnedermann, the most volatile portion of the oil is colourless. 
— Sp. gr. 0*899 at 25° (Trommsdorff), 0*89—0*94 (Zeller), 0*950—0*984. 
(van Hees.)—Boiling point 195° (after the most volatile portion has been 
distilled off). (Schnedermann. — Has a strong pungent odour, like that 
of the roots, and an aromatically bitter, burning, slightly camphorous 
taste. (Trommsdorff.) — Neutral. (Zeller.) 

Schnedermann. 
a. b. 

80-82 . 79*53 

10*89 . 10*28 

8-29 . 10*19 

100*00 . 100*00 

a , distilled at 195°; 5, at 260°. It is a mixture of several non-separable oils; 
the most volatile, containing 1J p. c. oxygen, is in the pure state, most probably C 20 H 16 ; 
the less volatile, boiling at 260°, is a mixture of resin and oil, the latter passing off 
when the mixture is heated, and the resin remaining. (Schnedermann .) 

Decompositions. 1. It becomes darker in colour by exposure to light . 
(Trommsdorff.) — 2. When exposed to the air , it thickens and turns 
slightly acid, but does not yield any camphor. (Hasse, Grell. Ann . 
1785, 1, 422.) — 3. Gently heated with iodine , it gives off a small 
quantity of greyish yellow vapours without explosion, and is converted 
into a tough, reddish, yellow-brown mass. (Zeller.) — It takes up 1*52 
pts. of bromine , and acquires a blackish green colour. (Knop, Chem. 
Centralbl . 1854, 498.) — 5. With nitric acid , it acquires a yellowish red- 
brown colour, and is converted into a solid resin (Hasse), crumbling, 
(Zeller.) — With oil of vitriol, it resinises. — 7. Alcoholic potash turns it 
reddish yellow-brown. — 8. With bichromate of potash and sulphuric acid , 
it forms a dark brown, thickish, turbid mass. (Zeller.) 

It dissolves without turbidity in absolute alcohol and in 1 pt, of 
alcohol of sp. gr. 0*85. 


C 

H 

O 
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86, Oil of Serpentaria. 

In Virginian snake-root, Aristolochia Serpentaria, L. — It is obtained 
by distilling the comminuted root with water. — The root contains 0*5 
p. c. of oil. (Buehholz.)— Light brown; in single drops, brownish 
yellow. Lighter than water. Smells and tastes like valerian and cam¬ 
phor. (Grassmann, Repei't . 35, 463.) 

Neutral Oil of Spiraea, see Neutral Oil of Meadow-sweet (p. 382.) 


87. Oil of Squill. 

Meerzwiebeldl, — From Scillus maritimus, L. — Obtained by crushing 
the fresh plant and distilling it with water. — Greenish yellow, viscid ; 
has a disagreeable and persistent odour, sharp, but not so penetrating as 
that of mustard-oil; produces burns on the skin. — Soluble in alcohol ; 
the solution irritates the skin. — The oil is different from that which is 
obtained by distilling fermented squills with water. (Landerer, N. Rr. 
Arch. 95, 260.) 


88. Oil of Syringa, 

Unachtes Jasminol. — In the flowers of the syringa, Rhiladelplms 
coronarius , L. — The flowers lose their odour when dry, and, on being distilled with 
water, yield an aqueous distillate having rather a repulsive than a pleasant odour, but 
acquiring after some time an odour of roses. — To obtain the oil, the fresh 
flowers are exhausted with ether in a displacement*apparatus ; the upper 
ethereal layer is separated from the lower gummy watery liquid; the 
ether is carefully distilled off, and the residue is collected in a basin and 
Altered when cold. There then remains on the filter a yellow buttery 
mass, which loses its odour by washing with cold alcohol; and a watery 
liquid smelling strongly of the flowers runs off. The latter is shaken up 
with ether, and the ether is removed, shaken up with chloride of calcium, 
and left to evaporate. — Golden-yellow oil, having an intoxicating odour 
in the mass, fragrant in the dilute state. (Buchner, N. Rr. A rch . 8170.) 

Oil of Spring a vulgaris, see Oil of Lilac , p. 377. 


9- Volatile Oil of Tagetes glandulosa. 

Light yellow, strongly anthelmintic. (Fr. Eisenbeck, Br. Arch. 
8, 421.) 


2 D 


Vol. xir. 
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90. Oil of Tansy. 

Fromherz. Mag. Phann. 8, 85. 

Persoz. Compt. rend. 18, 433; J. pr. Chem. 25, 60; Ann. Pham. 
44, 31. 

Zeller. Stud, uber dther. Oele. Landau, 1850. 

Wohl. N. Br. Arch. 74, 16; abstr. Pharm. Centralbl. 1853, 318. 

Rainfarrenol , Essence de tanaisie, oleum tanaceti . 

Source and Extraction . In the herb and flowers of the tans}^, Tana - 
cetum vulgar e , L. — Obtained by distilling either the fresh or the dried 
plant with water. 

Properties . Pale yellow from the leaves, gold-yellow from the 
flowers (Fromherz); the plant grown on a damp soil yields yellow oil,* 
that grown on a dry soil yields green oil. (Geoflroy.) Sp. gr. 0*946 
(Lewis): 0*952 at 20° (Fromherz) j from the flowers, 0*921; from the 
herb, 0 918. (Zeller.) Smells like the herb ; tastes burning and bitter. 
(Fromherz.) Neutral. (Zeller.) 

Decompositions. 1. It dissolves iodine , becoming viscid and brown- 
red (FlaschofF, Br. Arch. 33. 225), slightly warm and acid at the same 
time (Winckler, JRepert. S3, 185); without rise of temperature or forma¬ 
tion of vapour. (Zeller.) — Heated with nitric acid, it gives off gas with 
violence, acquires a reddish brown to reddish yellow colour and becomes 
resinous. — 3. With oil of vitnol, it becomes reddish yellow. (Zeller.) 
— 4. Heated with 5 pts. bichromate of potash , 11 pts. oil of vitriol , and 
40 pts. water, it yields common camphor. (Persoz, Void.) — 5. With 
nitroprusside of copper, it yields a brown-black precipitate. (Heppe, 
K. Br. Arch. 89, 57.) 

Dissolves readily in alcohol. 

Oil of Tropaolum , see Oil of Nasturtium, p. 385. 


91. Oil of Tea. 

Mulder. (1S38.) Pogg. 43, 163. 

Source and Preparation. In tea, tlie dried leaves of various species of 
Thea. — 1. A hundred grammes of tea are digested for 4S hours with 
1 litre of ether; the ether is then poured off, and distilled till only 3 oz. 
are left; the residue is mixed with 1 oz. water; the mixture is distilled 
to dryness, in the sand-bath ; the upper ethereal layer of the distillate is 
separated from the lower and shaken up with chloride of calcium ; and 
the ether decanted therefrom is left to evaporate. — Chinese Hyson 
yields 0*79 p. c., Congo 0*60 p. c., Java Hyson 0*98 p. c. of oil.— 
2. One part of tea is distilled with 1 pt. of common salt and 6 pts. of 
*water; the milky distillate, which has an intoxicating smell of tea, is 
shaken up with ether; the ethereal solution which floats on the liquid 
when left at rest is dehydrated with chloride of calcium and distilled to a 
small residue, and the ether is left to evaporate spontaneously therefrom.— 
No oil is obtained by repeatedly distilling the watery distillate over common salt. — Tea 
distilled with dilute sulphuric acid, yields a distillate having a faint odour, but no oil. 
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Properties. Lemon-yellow ; lighter than water : solidifies easily when 
cold (because it contains camphor in solution); smells strongly of tea, and 
so intoxicating that it acts like a narcotic ; tastes of tea, but not astrin¬ 
gent. — The oil prepared by the second method resinises quickly when 
exposed to the air. 


92. Oil of Wild Thyme. 

Herberger. (1830.) Repert. 34, 41. 

Zeller. Stud, iiber . either. Oele, Landau, 1850. 

Quenclelol. 

Source and Extraction. In wild thyme, Thymus Serphyllum , L. — 
Obtained by distilling the herb with water. — The aqueous distillate from old 
herb contains acetic acid as well as oil. (Trommsdorff, N. Tr . 25, 2, 149.) — The 
yield of oil amounts 0*08 to 0*09 p. c. 

Rropeiiies . Gold-yellow (Herberger) ; wine-yellow to brown. (Zeller.) 
Sp. gr. 0*39 to 0*91. (Zeller.) Has an agreeable odour of lemons and 
thyme, and an aromatic bitter taste. (Herberger.) 

Re compositions. 1. It is not decomposed by iodine in the cold, but 
when heated with it to 75 ^ forms, without violent explosion, a mixture 
which gives off iodine-vapours, takes fire, and after the combustion leaves 
a resin. (Herberger.) It quickly evolves yellowish red vapours with 
iodine,—especially the oil obtained from the dried herb,—thickening at 
the same time and acquiring a reddish yellow-brown colour. (Zeller.) 
— 2. With nitric acid , it acquires a dark yellow-brown colour, gives off 
gas when heated, and leaves a soft resin. (Zeller.) Nitric acid of sp. gr. 
1*28 does not act upon the oil at 22*5 C , but when the mixture is heated 
to the boiling point, it explodes, gives off' nitrous acid, and leaves a resin. 
(Herberger.) — 3. With oil of vitriol , it acquires a dark brown-red colour 
and the thickness of a balsam. (Zeller.) — 4. Strong hydrochloric acid 
does not act upon the oil below 75°; but at that temperature, it produces 
ebullition, the mixture becoming viscid on cooling, and appearing to bo 
mixed with blackish green oil-drops. (Herberger.) — 5. With bichromate 
of potash and sidjohuric acid , it assumes a greenish brown-yellow colour. 
(Zeller.) 

Combinations. The oil dissolves in all proportions in alcohol of 
sp. gr. 0*S5. (Herberger, Zeller.) 


93. Oil of Vitiveria. 

In the root of a grass which grows m India. — The grass is cut up 
and distilled with water; the oil which passes over is collected; the 
milky water which goes over towards the end of the distillation is 
exhausted with ether, and the ether is left to evaporate spontaneously 
from the solution. — The more volatile portion of the oil is yellowish, 
transparent, lighter than water; the less volatile is turbid, viscid, heavier 

2 d 2 



404 


APPENDIX TO PRIMARY NUCLEUS C 20 ^ 8 . 


than water, and sticks to the receiver. This latter is probably a mixture 
of oil and resin; on treating the oil with aqueous soda, the resin unites 
with the soda, and may be separated from the solution by supersaturation 
with nitric acid. (Cap, 1833, J. Pkarm . 19, 48; Ann . Pharm. 7, 83.) 


94. Oil of Fine-leaved Waterdrop. 

In the seeds of Phellandrium aquaticum , L. — They are bruised and 
distilled with water, yielding, according to Render, O'8 p. c. of oil. The 
plant distilled with pt. carbonate of potash, J pt. lime, and 6 pts. water, 
yields a milky, ammoniacal, aqueous distillate having a strong taste and 
smell: on this distillate there floats about 0*67 p. c. of oil. (Frick- 
liinger.) — Pale yellow, lighter than water (Pfaff); viscid, heavier than 
water (Rayhaud, JPharm. 20, 453); when obtained by distilling the 
seed with potash, it is brownish yellow, viscid, of sp. gr. 0*8526 at 19°. 
(Frickhinger.) Has a penetrating odour and a persistent aromatic taste, 
like that of the seed. (Pfaff, Frickhinger.) Neutral. It does not exert 
any narcotic action on animals, unless administered in rather large quan¬ 
tities (Frickhinger, Bepert. 68, 1.) — It fulminates with iodine i giving 
off violet vapours and leaving a brittle resin. With fuming nitric acid , 
it becomes dark brown, then colourless and tenacious. 


95. Oil of Water Horehound. 

In the fresh herb of water horehound, Lycopus Europeans , whence 
it is obtained by distillation with water. — Green, buttery oil, which 
smells like the plant and has a sharp taste. (Geiger, 1823, Bepert . 
15,2.) 


Second Appendix. 
Ferment Oils. 

{Arranged alphabetically.) 


Ferment olea. 

These are volatile oils, produced by the fermentation of various plants, 
not originally contained therein, and essentially different from the oils 
which are extracted from unfermented plants by distillation with water. 
According to Becker ( [N . Bi\ Arch. 55, 161), they were known to the 
alchemists, and by them designated quintessences. The number of them 
known to exist has increased, since Buchner ( Repert . 53, 299) in 
1835, first separated an oil of this nature from the fermented herb 
of Erythrcea Centaurium Pers. by distillation. — Ferment-oils are for 
the most part much more soluble in water than ordinary volatile oils, 
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■—According to Berzelius (. Jahresber . 27, 541), they are perhaps peculiar 
alcohols, related to fusel-oil, and forming compound ethers with salt- 
radicals and acids. 

1. Ferment-oil of Chcerophyllum sylvestre .—The flowering plant is 
left to ferment in water; the liquid distilled when the fermentation 
is ended ; the distillate mixed with common salt, and shaken up 
with ether ; and the ether removed from the aqueous solution and 
left to evaporate : the ferment-oil dissolved in it is then left behind. 
— Brown, lighter than water, with a strong and peculiar pungent 
odour, and an aromatic taste, not bitter, but slightly scratching. — 
Evaporates quickly even at IS 0 ; burns when set on fire, with a clear, 
luminous flame, diffusing a vapour which excites coughing. — Chlorine- 
water converts it into yellow flocks retaining the odour of the oil. It 
dissolves iodine. It is decomposed with violence by nitric acid . By 
oil of vitriol it is coloured brown, without losing its odour ; the solution 
is rendered milky by water. It forms an emulsion with aqueous ammonia, 
dissolves sparingly in water , easily in alcohol , ether , and oils , both fixed 
and volatile. It dissolves resin. (Bley, Ff. Br. Ai'ch . 45, 50.) 

2. Ferment-oil of Chelidonium majus, L. — Obtained from the roots, in 
the same manner as the ferment-oil of CheerophyHum sylvestre. — Lighter 
than water; has an agreeable odour like the bouquet of wine, and a per¬ 
sistent biting taste. It is not very volatile.—With iodine it forms a 
violet solution. With nitric acid it evolves nitrons gas, and with oil of 
vitriol it forms a slightly coloured solution, which is scarcely clouded by 
water. — It dissolves sparingly in ivater, readily in alcohol , ether , and oils, 
both fixed and volatile . (Bley, N. Br. Arch. 48, 156.) 

8. Ferment-oil of Gonium maculaium . — Obtained from fresh hemlock 
In the same manner as the ferment-oil of Cheerophyllum sylvestre . — 
Colourless; has a peculiar odour, not like that of hemlock, and a sharp 
burning taste ; it is not poisonous. — Dissolves with facility in alcohol , 
ether , and oils both fixed and volatile. (Landerer, Repert. 94, 237.) 

4. Ferment-oil ofErythrcea Centaurium , Pers. — The plant, after mace¬ 
ration in water for 12 hours, gives off a perceptible odour, which increases 
up to 60 hours maceration and then ceases. (Buchner.) — The aqueous 
distillate is pale yellow, with white turbidity ; has a persistent enliven¬ 
ing, aromatic odour, which is not pleasant when close, and irritates the 
eyes and nose ; its taste is excessively burning, like that of creosote, but 
not persistent. It reddens litmus, but not permanently (Biichner, Repert, 
53, 303), and when heated with ammonia and nitrate of silver, reduces 
the solution to the metallic state. (Buchner.) — To prepare the oil, 
fresh herb is macerated in water for 48 hours, the whole distilled, the 
odoriferous distillate redistilled, and this process continued as long as 
drops of oil pass over with the watery vapour. — Thin greenish oil, 
having a peculiar, but not disagreeable, odour : it is not poisonous. 
(Biichner, Repert . 53, 299.) 

5. Fermeni-oil of Echiumvidgare, L .—The plant in the flowering state 
is distilled with water after maceration ; the distillate is shaken up with 
ether, and mixed with common salt; and the ether decanted therefrom is 
distilled off. — Pale yellow oil lighter than water, and smelling like other 
ferment-oils.— Easily soluble in alcohol and in ether . (Bley, N. Br. 
Arch . 30, 167.) 
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6. Ferment-oil of Erica vulgaris. — The fresh herb is distilled after 
maceration with water; the distillate is eohobated and repeatedly dis¬ 
tilled after addition of common salt, then shaken np with ether as long 
as the ether acquires any odour ; and the ether is carefully distilled off 
from the dissolved oil. The oil obtained amounts to 0,023 per cent. 
— Greenish yellow, mobile, lighter than water, with a peculiar odour, 
and a sweetish, aromatic, burning taste; reddens litmus. — When sit 
on fire , it burns with a clear, blue-edged flame, without leaving any 
residue. — It is nor deodorised by chlorine-water. — It dissolves iodine 
without detonation. — With fuming nitric add , it froths up, and the 
solution mixed with water deposits resinous hakes. — With oil of 
'vitriol , it becomes darker, without losing its odour. (Bley, JS T . Br . Arch,. 
21, 302.) 

7. Ferment-oil of Tussilago farfara, E. — The fresh bruised herb is 

macerated in water for 10 or 3 2 days, during which it turns light 

green and acquires the odour of pickled girkins ; the whole is then 

distilled; the distillate, which lias a vinous odour, is saturated with 

common salt and redistilled; this second distillate is shaken up with 
a large quantity of ether; and the ether is taken off and evaporated, 
the dissolved oil then remaining behind. — Yellowish, lighter than 
water, very volatile, with a peculiar, strongly aromatic, penetrating 
odour, and an aromatic taste, neither burning nor cooling. — It easily 
takes fire, and burns at first with a whitish, afterwards with a reddish, 
sooty flame. — It dissolves iodine abundantly, dissolves in oil of vitriol 
with yellowish colour, without losing its odour, and turns brown when 
heated with it. — With potash , it forms a whitish, soapy compound (Qy. 
Grm.). — It dissolves sparingly in water , readily in alcohol and ether. 
(Bley, Reperl 62, 406, F. Br. Arch . 13, 38.) 

8. Ferment-oil of 2farrulnuni vulgare, L. — The comminuted herb 
is soaked in water and exposed to the sun, whereby it acquires an 
offensive odour; the liquid is then distilled; the distillate saturated 
with common salt ; the flocks thereby separated, are collected on a filter 
and dissolved in ether; and the ether is left to evaporate slowly.—< 
The distillate saturated with common salt yields when heated, a 
second aqueous distillate, from which oil may be extracted by agitation 
with ether. — Lighter than water; has a peculiar, sweet, ethereal 
odour, and an aromatic, slightly biting taste. — When set on fire, it 
burns with flame, without leaving charcoal. It dissolves in dilute 
nitric acid , and yields a bitter substance with strong nitric acid. 
With oil of vitriol , it becomes heated and acquires a peculiar odour. — 
With chlorine-water , it emits an odour of roses and forms a film of resin. 
— It dissolves in aqueous alkali and in water. (Bley, F. Br. Arch . 
10,67.) 

9. Ferment-oil of Achillea Millefolium, L .—The fresh flowering plant 
is macerated in water and left to ferment; the whole is distilled, with 
cohobation ; the blue oil which floats on the distillate is removed : the 
residual water, after addition of common salt, is agitated with ether; 
and the ether which separates is left to evaporate. — Yellow-brown oil, 
having a slightly aromatic odour, and an aromatically bitterish, rather 
sharp taste. It dissolves in alcohol, ether, and oils, both fixed and 
volatile. (Bley, JY. Br. Arch. 30, 167.) 
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30. Ferment-oil of various species of Plantago. — Obtained from plant¬ 
ain-leaves by fermentation, distillation, and agitation of the distillate 
with ether, in the same manner as the ferment-oil of Achillea Millefo¬ 
lium, — Yellow, transparent ; has an ethereal odour slightly resembling 
that of mustard-oil, and an aromatic, sweet, burning taste. — Yery 
vplatile. — With fuming nitric acid , it turns brown, with rise of tempera¬ 
ture and intumescence; the solution first becomes greenish yellow, with 
milky turbidity, then clear, smells like artificial musk, and has a 
disgustingly bitter taste. —With oil of vitriol, it forms a dark brown-red 
mixture, from which water separates resinous flocks smelling of resin and 
ferment-oil. — It dissolves in alcohol , ether, and oils. (Bley, N. Br . 
Arch, 40, 130.) 

11. Ferment-oil of Quercvs Pobur , Willd. — Obtained from fresh 
oak-leaves by fermentation, distillation, and treatment of the distillate 
with ether, in the same manner as the ferment-oil of Achillea Mille¬ 
folium. — Pale green ; sp. gr. 0*695, has an agreeably enlivening odour, 
a sweet, burning taste, and reddens litmus. — It is easily inflammable, 
and burns, with penetrating odour, and with a first bluish, then whitish, 
non-fuliginous flame.—With fuming nitric acid it froths up and becomes 
very hot, but does not lose its odour.—With oil of vitriol, it becomes 
hot and assumes a dark red-brown colour. — It dissolves sparingly in 
water , readily in alcohol , ether, and oils , both fixed and volatile. (Bley, 
N. Br. Arch. 26, 48.) 

12. Ferment-oil of Salix pentandra, L. — Obtained from fresh willow- 
leaves in the same manner as the ferment-oil of Achillea Millefolium. — 
Yellow, lighter than water; has an aromatic odour, like that of castoreum, 
and at the same time like that of willow-leaves ; reddens litmus.—Smells 
strongly when heated , and burns, when set on fire, with a very smoky 
flame, leaving a small quantity of charcoal. Dissolves iodine abundantly. 
— With fuming nitric acid, it froths up and thickens, but does not take 
fire, and if water be then added, deposits light yellow, bitter, resinous 
flocks. With oil of vitriol , it becomes slightly warm, brown, and viscid, 
and on subsequent addition of water, deposits resinous flocks smelling of 
the ferment-oil. It dissolves sparingly in water, easily and in all pro¬ 
portions in alcohol , ether , volatile and fixed oils , and creosote. (Bley, 
Y. Br. Arch. 40, 129.) 

13. Ferment-oil of Salvia praiensis, L. —Obtained from the fresh 
herb, like the ferment-oil of Achillea Millefolium .— Dark red-brown, 
with a repulsive, ethereal, sweetish odour, and an aromatic taste. — It 
dissolves sparingly in water, easily, and in all proportions, in alcohol, 
ether, and oils, both fixed and volatile . It forms a liniment with aqueous 
ammonia, and is very sparingly dissolved by aqueous potash. (Bley, 
Y. Br. Arch. 51, 257.) 

14. Ferment-oil of Trifolium fibrinum , L. — Obtained like the 
ferment-oil of Achillea Millefolium, from the dried plant, even after 
it has been well boiled with water and no longer has a bitter smell, 
by fermentation, distillation, saturating the distillate with common 
salt, and shaking it up with ether.—Pale yellow, lighter than water, 
smells strongly aromatic, like the ferment-oil of Tussilago far far a; 
its taste is at first burning and sweetish, afterwards aromatic. When 
set on fire, it burns with a blue, slightly fuliginous flame, giving off 
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strong-smelling -vapours which excite coughing, and leaves a small 
quantity of charcoal. It dissolves sparingly in water, easily in alcohol 
and ether . (Bley, Jahrb.pv. Phavm . 2, 207.) 

15. Ferment-oil of Urtica urens , L. — Obtained like the ferment-oil of 
Achillea Millefolium , from the flowering plant, which, during fermenta¬ 
tion, emits, first a vinous, then a sharp and intoxicating odour*. Resembles 
the ferment-oil of Fchium mdgare. (Bley, N. Br. Arch. 30, 167.) 

16. Ferment-oil of Vitis vinifera , L .—Fermented vine-leaves are 
distilled; the distillate is cohobated and shaken up with ether; the 
ethereal solution is distilled ; and the ethereal, peculiar-smelling dis¬ 
tillate is rectified: the ferment-oil dissolved in it then remains behind. 
Pale yellow, lighter than water; has a peculiar vinous odour, like 
vine-flowers and mignonette, and a burning, sweetish, aromatic taste. 
It reddens litmus slightly but permanently. It evaporates in the air , 
diffusing a strong odour. Heated with fuming nitric acid , it resinises 
and assumes a grass-green colour. With oil of vitriol , it forms first 
a white, then a light-red, and ultimately a brown mixture, without 
losing its odour. It is not deodorised by agitation with chlorine-zvater. 
With aqueous potash , it forms a clear mixture, from which the oil after¬ 
wards separates, with red-brown colour, hut with its original odour. It 
dissolves sparingly in water , without alteration in hydrochloric and acetic 
acid. With sulphide of carbo?i, it forms a milky liquid, from which it 
afterwards separates unaltered; with carbonate of potash , a liniment 
from which it also separates unaltered; with aqueous ammonia , a soapy 
mixture. It dissolves abundantly in alcohol , ether , and fixed oils; in 
oil of turpentine and oil of lemon , it forms at first a milky solution, which 
afterwards becomes clear. (Bley, Pepert. 68, 301.) 

An oil, different from that just described, may be obtained from wine, 
by leaving it to freeze, distilling off the volatile part of the remaining 
liquid, and shaking up the residue with ether. (Bley.) 

17. Ferment-oil of diseased Apples. — Maloil, Oil of Apples. — Produced 
in cellulostasis, a disease of the apple, which imparts a musky odour 
to that fruit. It is obtained from the diseased apples by distillation 
with water. Yellowish grey, lighter than water; boils at 109°. 
Smells of musk, tastes rough and sharp. Contains 64*15 p. c, C, 20*65 
H, 15*15 O, and 0*05 N. It volatilises completely when heated , and 
burns, when set on fire, with a feeble flame, diffusing a small quantity 
of smoke. Chlorine decomposes it, with elimination of hydrochloric 
acid. With dry hydrochloric acid gas , it forms a crystalline compound 
(Chlorhydrate de malcile). It dissolves readily in alcohol and ether, and 
Imparts a musk-like odour to water. (Rossignou, J. Phavm . 27, 158; 
J. pr . Chem . 23, 398; Ann. Pharm. 39, 121.) 
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Oxygen-nucleus C 20 H 14 O 2 . 

Thymol. 

C 20 H 14 Ov 

A. E. Arppe. (1846.) Ann. Pharm. 58, 42; abstr. Pen. Jakresber. 27, 
451. 

Doveri. JS r . Ann. Chim. Phys. 20, 174; Ann. Pharm. 64, 374: Compt. 
rend. 24, 390, 

A. Lallemand. Compt. rend. 37, 498; J. pr. Chem. 60, 431; Pharm. 
Gentralbl. 1853, 754. —* Compt. rend. 38, 1022; J. pr. Chem. 62, 295; 
Pharm. Centr. 1854, 513. Report, by Dumas & Bussy, Compt. rend . 
39, 723. — Compt. rend. 43, 375. Report, 43, 459. — Abstractor the 
preceding Memoirs; Ann. Pharm. 101, 122. — Fully, and with 
Emendations, N. Ann. Chim. Phys. 49, 14S; abstr. Ann. Pharm. 
102, 119. 

Stenhouse. Ann. Pharm. 93, 269; 98, 307. 

R. Haines. Chem. Soc. Qu. J. 8, 289 ; J. pr. Chem. 68, 430; Chem. 
Gentralbl. 1S56, 593. 

Thymia7i-ca?npher. AjwaJcaphul of the Hindoos. — First observed by Neumann 
( Chymia medica , 21, 282), Brown & Forcke (A r . Br. Arch. 17, 178), investigated by 
Doveri and Lallemand. The stearoptene of monarda-oil examined by Arppe, was 
recognised by Gerhardt, (Traite, 3, 610) and by Stenhouse, as identical with thymol. 
The (partly differing) statements of Stenhouse relate to the camphor or stearoptene of 
Ptychotis-oil, which has not yet been completely proved to be identical with thymol, 
and has been twice investigated by Stenhouse, with varying results. 

Source. In oil of thyme. *—In the volatile oil of Monarda punctata 
(Arppe). In the volatile oil obtained from the seed of Ptychotis 
Ajowan (or Ajwan ), an iEast Indian umbelliferous plant. (Stenhouse, 
Haines.) 

Formation. By the oxidation of thymene or cymene. A mixture of 
thymeue and cymene through which 1500 litres of dry air were passed 
for four months, became viscid and dark red, and yielded to caustic alkali 
a large quantity of thymol. (Lallemand.) 

Preparation, a. Of crude Oil of Thyme. — Bruised thyme is distilled 

with water in a large Still - 1 lb. of the dry herb yields on the average 33 grains ; 

I lb. of the fresh herb, 45’7 grains. (Zeller, N. Jahrb. Pharm. 2, 78.) — By 
repeatedly distilling the seeds of Ptychotis Ajowan with water, a volatile oil is obtained 
amounting to 5 or 6 p. c. of the seeds, having a light brown colour, an agreeable 
aromatic odour, and sp. gr. — 0’S96 at 12°. (Stenhouse.) 

b. Preparation of Thymol. — Oil of thyme is subjected to frac¬ 
tional distillation, whereupon it begins to boil at 150°, and if the 
boiling point be raised quickly to 175°, then slowly to 180°, thy¬ 
mene and cymene pass over together. While the temperature of 
the liquid rises quickly from 180° to 230°, a mixture of thymene 
and thymol passes over; then between 230° and 235°, thymol, which 
must be collected apart. (Doveri.) By this process, only an imperfect 
separation of the two constituents is effected, the distillate obtained 
below 225°, still containing a considerable quantity of tbymol; this 
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distillate is tlierefore shaken up with strong soda-ley to dissolve 
the thymol, and the liquid is separated from the undissolved thymene, 
which floats on the surface, and mixed with dilute hydrochloric acid, 
which precipitates the thymol. After this portion of thymol has 
solidified, and the distillate which passed over between 230° and 235° has 
been caused to solidify by the introduction of a few crystals of thymol, 
the whole of the crystals are repeatedly pressed between bibulous paper 
and recrystallised from alcohol (ballemand.)—Arppe presses between 
filtering paper the thymol which separates from monarda-oil on standing, 
and distils it either per se or with water.—Stenbouse leaves the oil 
of Ptyckotis Ajowan to evaporate spontaneously, whereupon thymol 
gradually crystallises out at low temperatures; or subjects the oil to 
fractional distillation, collects separately the portion which distils between 
218° and 222°, brings it to the solidifying point by agitation or by immersion 
in a frigorific mixture, and crystallises it from thymene or from alcohol. 
Haines decomposes the same oil by fractional distillation into cymene (p. 184), boiling 
at 175°, and thymol boiling at 230°, and promotes the solidification of the latter by 
introducing a crystal of thymol. 

Properties . Thin, rhombic tables, probably belonging to the right 
* prismatic system. (Arppe.) Angles 82° 30' and 97° 30', with cleavage 
parallel to the edges of the tables. (Arppe.) Miller, in Stenhouse’s 
Memoir (Ann. Pharm. 93, 269), describes the long crystals as 
belonging to the oblique prismatic system. In a later Memoir by 
Stenbouse (Ann. Pharm. 98, 310), two crystalline forms of thymol are 
described as determined by Miller. From the crude oil, thymol crystal¬ 
lises in the rhombohedral system. (Fig. 143.) Rhombohedrons, having 
the terminal edges replaced by c-faces. Moreover the middle edges of 
the rhombohedron ? J : r z , r ': r 5 , &c., are truncated by a six-sided prism 
(s in Fig . 145). The faces c and s are very narrow, s : s — 120°; r : c 
= 13U° 39'; r : r = 81° 22'; r : a — 139° 19'. From alcohol it crys¬ 
tallises in forms belonging to the oblique prismatic system. Thin rhombic 
tables (somewhat like Fig. 112), having their edges bevelled by the 
unequally inclined faces n and h, and their acute summits bevelled by 
the unequally inclined faces t and// the four-edged summits of h and n 
are replaced by a pair of m-faces; —/, % m are hexaid-faces; u and n a 
posterior augite-pair; t, a posterior oblique terminal face; h and h the 
second pair ; m: i = £0“; l ; f— 7G° 37'; f : m = 90°; t :f = 137° 43'; 
t:i = 118° 54'; h :/= 130° 39'; h : m = 139° 21'; h : i = 31° 20'; 
u : t = 130°42'; u:h = 130° 38'; t : h = 118° 49' ^ u vt == 137° 47'; 
h : h — 9S° 42'. In the crystals separated from the oil, the directions of 
cleavage are parallel to the rhombohedral faces r 3 and therefore intersect 
one another at angles of 81° 22'; the crystals separated from alcohol 
cleave parallel to i and h ; but as the angles i : h and l: h are nearly 
equal to the former angles, Miller is of opinion that the two kinds of 
crystals may, in all essential points, be referred to the same form. 

Thymol in the solid state is somewhat heavier than water; in the 
liquid state lighter. (Lallemand.) Sp.gr. 0-932 at 25*6° (Haines), of 
the solid thymol, 1*0285 (Stenbouse). It melts at 44° (Lallemand, 
Stenbouse), at 4S° (Arppe), at 52*7° (Haines), forming a colourless oil, 
which may remain liquid for a long time at ordinary temperatures, but 
solidifies when a crystal of thymol is thrown into it (Lallemand) or when 
it is cooled or shaken (Stenbouse), the temperature then remaining 
stationary at 44°. After being melted, it solidifies at 38° ; but if it be heated some¬ 
what above its melting point, the solidifying point falls, so that after heating to 70% 
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105°, 140°, and 170°, solidification takes place at 34°, 33°, 311°, and 31°, the tem¬ 
perature of the thymol rising at the same time to 38°, 37°, 35£°, and 35°. (Arppe.) 
It solidifies after distillation per se (Arppe), or after the decomposition of its potash- 
solution by hydrochloric acid (Lallemand), immediately on cooling. It appears to 
volatilise at ordinary temperatures. (Miller.) Thymol boils at 220° (Arppe), at 
222° (Stenhouse), at 230° (Doveri, Lallemand). It does not deflect the 
plane of polarised light. (Lallemand.) Smells like thyme (Arppe, 
Haines), has a strong peculiar odour (Stenhouse), faint, different from 
that of thyme-oil (Lallemand). Its taste is sharp and burning (Arppe), 
pungent aud aromatic (Lallemand). Heutral to vegetable colours. 
(Lallemand, Stenhouse.) It has an acid reaction. (Doveri). Vapour- 
density at 275° = o*53 (Doverij, 5*42 (Lallemand). 
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2 O. 
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. 11*03 .... 
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Arppe examined thymol from oil of mcnarda. Doveri and Lallemand, that from 
oil of thymene; Stenhouse and Haines that from the oil of Ptychotis Ajowan. Sten¬ 
house formerly examined crystals from Ptychotis-oil, which contained 69*17 p. o. C, 
and 9*51 H (C^H^Q 10 = 69*84 C and 8*99 H, Stenhouse ), and formed a peculiar 
compound with chlorine (p. 442); but lie afterwards regarded these crystals as iden¬ 
tical with thymol from Ptychotis. 

Isomeric with cuminic alcohol, carvol, and carvacrol. 

Decompositions. 1. Thymol is somewhat altered by repeated dis¬ 
tillation, the liquid which passes over containing less carbon. (Sten- 
house.) It decomposes when heated considerably above its boiling point, aud conse¬ 
quently the determination of its vapour-density comes out too high.— 2. When 
mixed with anhydrous phosphoric acid , it becomes hot, assumes a wine- 
red colour, and forms a syrup which yields oil by distillation. Oil 
rectifying the distillate once or twice over anhydrous phosphoric acid, 
then with water, a light, colourless, mobile oil is obtained, which boils at 
175°, contains 841 p. c. C and 10*15 H (whence Doveri deduces the 
formula C 20 H 14 O, requiring S4*5 C and 9'8 H), and, after being again 
repeatedly rectified over anhydrous phosphoric acid, finally yields a 
hydrocarbon which boils at 1S0 J , contains 89*2 p. c. C and 10*0 H, and 
is therefore perhaps C^H 13 , this formula requiring 90*3 C and 9*7 H. 
(Doveri.) By the action of anhydrous phosphoric acid, thymol is con¬ 
verted into a green substance, which dissolves in alcohol, and is precipi¬ 
tated from the solution by water as a thick, dark green, acid liquid, but 
cannot be crystallised either alone or in combination with potash. 
(Stenhouse.) — 3. By oil of vitriol, at 50°— 60°, it is converted into 
sulphothymic acid ; heated with excess of oil of vitriol to 240°, it yields 
sidphodmconic acid . (Lallemand.) — 4. Chlorine in diffused daylight 
acts with great violence on thymol, with rise of temperature, and 
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elimination of hydrochloric acid gas, the thymol remaining liquid and 
assuming a wine-red colour at the beginning of the action. If too great 
heat be avoided, the product consists of tercblorotliymol (which, when 
the quantity of chlorine absorbed amounts to § the weight of the thymol, 
sometimes separates in needles) ; then, if the passage of the chlorine be 
continued in bright daylight, a very viscid oil is formed from which 
quintichlorthymol gradually crystallises. (Lallemand.) Thymol from 
ptychotis-oil absorbs chlorine quickly, becomes hot, and forms a peculiar chlorine- 
compound (p. 442), then, when more chlorine is passed through it, an uncrystallisable 
resin. (Stenhouse.) Oil of thyme, distilled with S pts. chloride of lime and 
24 pts. water, yields chloroform. (Chautard, Gompt . rend* 34, 485 ; 
J.pr. Ghem. 56, 23S.)— 5. Bromine , in sunshine, converts thymol into 
white, solid, earthy quintibromtbymol, which melts at a stronger heat, 
decomposing at the same time and giving off hydrobromic acid, and may 
be crystallised from ether. (Lallemand.) On thymol from ptychotis-oil 
bromine acts quickly, forming an uncrystallisable substance. (Stenhouse.) — 
6. Thymol is not altered by hydrochloric acid . (Stenhouse.) When 
hydrochloric acid gas is passed over thymol, it quickly assumes a brown 
and, after removal of the excess of hydrochloric acid, a purple-brown 
colour, but does not increase in weight by more than 2 to 3 p. c. even 
when heated ; on distilling the product, unaltered thymol is first obtained, 
then a red substance. The. latter turns blue when treated with alkalis in the cold, 
green when heated therewith, and recovers its red colour by exposure to the air. It 
dissolves with blue colour in baryta-water, and may be precipitated from this solution 
by carbonic acid, together with carbonate of baryta, then extracted from the precipitate 
by alcohol, and remains, after the evaporation of the alcohol, as an amorphous, dark 
violet, chlorinated mass, which may be distilled and forms red vapours when heated. 
(Arppe.) — 7. Thymol is violently attacked by nitric acid, giving off 
nitrous and carbonic acid gases, and forming a soft, brown-yellow, 
offensive-smelling resin (Doveri), and a large quantity of oxalic acid. 
(LaHemand.) Nitric- acid slowly dissolves thymol, and forms a peculiar, 
colourless, crystallisable acid, which does not form ckloropicrin when 
heated with chloride of lime. (Stenhouse.) Respecting the formation of 

bmitrothymol, see page 419 - 8. Thymol is decomposed by boiling with 

strong acids or alkalis. (Stenhouse, vide inf.) — 9. Aqueous sulpho- 
thymic acid (the solution of thymol in oil of vitriol, according to 
Stenhouse), becomes heated by contact with peroxide of manganese or 
bichromate of potash and sulphuric acid, and yields a distillate of thymol 
and aqueous formic acid, whilst a brown acid remains, which is solid and 
friable at mean temperature, and dissolves in alcohol with dark-red 
colour. (Lallemand.) — 10. Thymol dissolves in glacial acetic acid , and 
on subsequent addition of oil of vitriol, forms sulpliacetotkymic acid. 
(Lallemand.) 

Combinations. Thymol dissolves in about 333 pts. of water. (Lalle- 
mand.) It is not altered by aqueous ammonia , but takes up a large 
quantity of gaseous ammonia, and resolidifies after the ammonia has 
escaped. (Lallemand.) Oil of thyme digested with aqueous ammonia, first turns 
yellow, then red, then dark brown. (Lewis, Aim . 1780, 32.) 

Thymol dissolves in aqueous alkalis and combines with them. 
(Lallemand.) Thymol from ptychotis-oil is liquefied by aqueous alkalis, but does 
not dissolve in them. (Stenhouse.) The compounds are decomposed by the 
carbonic acid of the air or by aqueous alkalis, with separation of 
thymol. 

Thymol-soda . — When thymol in the state of vapour is passed over 
soda-lime heated to dull redness, no gas is evolved, but a crystallisable 
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substance is formed, which has the composition C 20 H 13 NaO 2 , melts when 
heated, and, when dissolved in water, precipitates the solutions of mer¬ 
curic nitrate and nitrate of silver. The mercury-compound is greyish 
violet, is not decomposed at mean temperature by dilute sulphuric acid 
or nitric acid, but is decomposed by hydrochloric acid, with separation of 
thymol, and, after prolonged washing with acetic acid and alcohol, con¬ 
tains 56*S p. c. mercury, and is therefore C 20 H 13 HgO 2 ,HgO (calculation = 
56'07 Hg). (Lallemand.) Alcoholic thymol does not precipitate 
alcoholic solution of neutral acetate of lead. It does not precipitate 
nitrate of silver, even after addition of ammonia. (Stenhouse.) 

Thymol dissolves very readily in alcohol, ether, an A glacial acetic acid . 
(Lallemand.) It is precipitated from the alcoholic solution by water iu 
drops, according to Stenhouse, not at all according to Lallemand. 


Oil of Myrrh. 

C 20 H 14 O* 

Ruickholdt. N. Br. Arch . 41, 10. 

The volatile oil of myrrh, the gum-resin of Balsamodendron Myrrha 
and B. Kalaf. The alcoholic extract of myrrh yields by distillation a 
quantity of the oil amounting to 2*2 p. c. of the myrrh. Bley & Diesel 
(N. Br. Arch. 43, 304), by distilling myrrh with water, obtained 1*6 to 3*1 p. c. of 
volatile oil, the quantity being smallest from myrrh which had an acid reaction, and the 
watery distillate then containing formic acid; this acid is likewise produced, together 
with a soft resin, when oil of myrrh oxidates in contact with air and water. Pfafr 
{Mater med.?) mentions a volatile oil of myrrh heavier than water and not distillable 
therewith. Brandes (Almanack, 1819, 125) describes a mobile, colourless oil of myrrh, 
likewise heavier than water, and distillable with water but not with alcohol. The last- 
mentioned oil resinises when exposed to the air, and forms -with nitric acid a turbid 
mixture, with oil of vitriol a dark red mixture, from which water throws down white 
docks. It dissolves in alcohol, ether, and fixed oils, and is extracted from the ethereal 
solution by hydrochloric acid, imparting to that liquid a dark purple-red colour.— 
Braconnot ( J . Pharm. 15, 288; Repert. 34, 39S) obtained from (perhaps impure) 
myrrh, 3 p. c. of a pale yellow, volatile oil, wdiich turned red when mixed with an equal 
quantity of cold nitric acid, dissolved in 2 — 3 pts. of alcohol or glacial acetic acid, 
readily in ether. 

Properties. Light wine-yellow, viscid oil, having the taste and smell 
of myrrh, lighter than water and heavier than alcohol. It has an 
acid reaction and becomes viscid and darker-coloured by exposure to 
the air. 


Ruickholdt. 

mean. 


20 C . 

. 120 . 

... 80*00 ... 

..... 79*34 

14 H . 

. 14 . 

... 9*33 ... 

. 10-16 

2 O... 

. 16 . 

... 10*67 ... 

. 10*50 

C2°h m 0 2 ... 

..... 150 . 

... 100*00 ... 

. 100*00 


Ruickholdt gives the formula C :2 H 36 sO-; Heldt, (Ann. Pharm . 63, 59) gives 
C 44 H 32 0 4 ; but Ruickholdt’s analyses when recalculated, one of them giving 9*88 p. c. H, 
agree better with the above formula (Kr.) 


Oil of myrrh is soluble in alcohol and in ether* 
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Carvo!. C 20 H 14 O 2 . 


Volkel. (1840.) Ann. Pharm. SO5, 308; A7in. Pharm. So , 246; 

abstr. J. pr. Chem. 60, 120. 

Schwetzer. J. pr. Chem. 24, 257. 

Yarrentrapp. Liebig y Foggendorff & Wohler, Handworierb. d. Chem. 
4, 686. 

Source. In oil of caraway, together with carvene (p. 283). (Volkel.) 


Preparation . The portion of oil of caraway which passes over 
between 225° and 230° is separated by repeated fractional distillation. 
(V dike!.) "When liydrosul pliate of carvol is digested with, dilute alcoholic potash* 
and the filtrate is treated with water, carvol separates out, and may be dried and 
rectified with chloride of calcium ; it then passes over at 250°. (Yarrentrapp.) 


Properties. Transparent, colourless, mobile. Sp. gr. 0*953 at 15°. 
(Volkel.) Boiling point above 250°. (Varrentrapp.) Smells like 
carvene. (Volkel.) 


20 C . 

. 120 .. 

.. 80-00 ... 

Volkel. 
. 80-17 

Yarrentrapp. 
.... 79*80 

14 H . 

. 14 .. 

.. 9-33 ... 

. 9-47 

.... 9-31 

2 O. 

. 16 .. 

.. 10-67 ... 

. 10-36 

.... 10-89 


C,-°H 14 0 2 . 150 .... 100*00 . 100-00 .... lOO'OO 


According to Volkel, it is C S0 H 21 O 3 , and therefore = carvene (C 20 H 24 ) minus 3 At. 
H and plus 3 At. O. Isomeric with cuminic alcohol, thymol and carvacrol. 


Decompositions. 1. Carvol when heated appears to be transformed 
into carvacrol, and yields by distillation a strongly coloured, viscid oil. 
(Volkel.) — 2, By nitric ctcid and oil of vitriol, it is violently attacked 
and resinised. — 3. By distillation with glacial phosphoric acid, it is 
converted into carvacrol. — 4. It likewise yields carvacrol when distilled 
with hydrate of potash. (Scliweizer.) — 5. With alcoholic hydrosulphaie 
of ammonia, it forms hydrosulphate of carvacrol. (Varrentrapp.) — 
6. "When hydrochloric acid and air are passed successively through carvol, 
hydrochlorate of carvol is formed, which contains 18'79 p. c. HC1, and is 
therefore C 20 H 14 O 3 , HC1 (calculation 19*55 p. c. HC1). (Varrentrapp.) 

Carvol absorbs hydrocyanic acid abundantly, and gives it off again 
completely when air is passed through it for some time. (Varrentrapp.) 


Carvacrol, CTBYO 2 . 

Schweizer. J. pr. Client. 24, 271; further, 26, 118. 

Claus. J . pr. Chem . 25, 266. 

Camp twkreosot. (Claus.) 

Formatim. Together with carvene, when oil of caraway is distilled 
with glacial phosphoric acid ; together with resin, when the same oil is 
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distilled with pulverised hydrate of potash ; and with evolution of hydro¬ 
gen, when it is distilled with potassium; also, mixed with carvene, when 
oil of caraway is repeatedly distilled with iodine, as long as hydriodic 
acid is evolved, and the distillate then decomposed by aqueous potash. 
(Schweizer.) — Produced also by distilling camphor with an equal weight 
of iodine, the other products of the reaction being camphin, colophene, 
and camphoresin (Claus); also by heating carvol with fused phosphoric 
acid or pulverised hydrate of potash. (Volkel, J. pr. Qhem. 30, 376.) — 
By distilling oil of thuja with iodine, being then accompanied by thujone 
and colophene ;—or, together with resin, by distilling the same oil with 
pulverised hydrate of potash. (Schweizer, J. pr . Ohem. 30, 376.) 


Preparation. 1 . Oil of caraway is distilled over glacial phosphoric 
acid, till all the carvene has passed over and the difficultly volatile oil 
which remains is decanted from the hydrated phosphoric acid and distilled 
per se. — 2. Oil of caraway is distilled with pulverised hydrate of potash, 
carvene then passing over; the residue is dissolved in water, poured off 
from the resin which separates, and mixed with dilute sulphuric acid ; 
and the thick mixture of resin and carvacro! which separates is distilled 
per se. (Schweizer.) — 3. Common camphor is distilled with an equal 
weight of iodine, whereupon camphin first passes over, and when the 
residue is more strongly heated, a distillate mixed with colophene is 
obtained. This distillate is dissolved in potash-ley and separated from 
the solution by an acid : and the resulting oil is distilled over lime. 
(Claus.) 


Properties. Transparent, colourless or yellowish, viscid oil. Heavier 
than water (Schweizer), lighter than water. (Claus.) — Boiling point 
almost exactly 232°. (Schweizer.) — Has an odour like that of creosote 
(Volkel, Claus); peculiarly disagreeable; the vapour is pungent and 
excites coughing ; the taste is persistent, strong and biting (Schweizer), 
like that of creosote, sweetish at first, afterwards scratching. (Claus.) 

Schweizer. 


20 C. 

.... 120 . 

... 80-00 . 

a. 

.... 80-73 ... 

b. 

.. 80-35 

14 H. 

.... 14 . 

... 9*33 .... 

.... 9-66 .. 

.. 9*42 

2 0. 

.... 16 . 

... 10-67 . 

.... 9*61 ... 

.. 10-23 

C-°H 14 0 2 .... 

.... 150 . 

... 100-00 .... 

.... 100-00 .. 

.. 100-00 


a, prepared with phosphoric acid; l with hydrate of potash. Its formula is 
C^H^O 3 (Schweizer) 5 it is carvol (C^H^O 3 ) — HO = C M H»O s (Volkel); isomeric 
with thymol (Cahours, Gerhardt, Traite , 3, 615.) Claus’s campho-creosote is identical 
with carvaerol. (Schweizer.) 

Decompositions. 1. Carvaerol when set on fire burns with a bright, 
very smoky flame.— 2. With nitric add , it forms, with evolution 
of nitrous acid, a yellow resin (which is more soluble in water than the resin 
obtained with carvene (p. 284) ; its alcoholic solution produces deep reddish yellow 
stains, and is not precipitated by neutral acetate of lead.—3. Heated with 
potassium , it gives off hydrogen, becomes dark brown, more viscid, and 
finally hard, and, if water be then added, carvaerol separates, contaminated 
with a small quantity of a brown resin insoluble in aqueous potash, 











416 PRIMARY NUCLEUS C 2 °H 15 : OXYGEN-NUCLEUS CTEUm 


Acids added to the solution, separate an additional quantity of carvacrol 
and a resin soluble in potash. These resins are produced by the action of the 

resulting hydrate of potash on the carvacrol-4. With hydrate of potash , it 

becomes warm and immediately assumes a dark brown colour, thickens 
when heated, and on addition of water, deposits a resin insoluble in 
potash-ley, while the solution, after addition of acids, yields a resin 
soluble in potash-ley. — Both these resins are identical with those which are pro¬ 
duced by the action of hydrate of potash on oil of caraway. — 5. It absorbs ammo¬ 
nia, becoming more mobile and red-brown, but gives off all the ammonia 
when heated, leaving a quantity of red-brown resin. 

Alcoholic carvacrol does not precipitate neutral acetate of lead. (Schweizor.) It 
coagulates white of egg. (Clans.) — Carvacrol is somewhat soluble in water, 
and dissolves with facility in aqueous potash, in alcohol , and in ether. 


Appendix to Carvol. 


Crude Oil of Caraway. 

The volatile oil obtained by distilling with water the seeds of Carnm 
Carvi , is a mixture of carvene (p. 283) and carvol. (Schweizer, Volkel.) 
— Dry seeds yield 4*37 p. c. (Trommsdorff), 4*17 (Martins, llepert. 

39, 242), 3*12 (Raybaud), 5*1*2 (Hopff, Jahrb. pr. Pharm. 12*99), 4 p. c.; 
Saxon seeds, 3 p. c. (van Hees, Pharm. Centr. 3 847, 3S0.) To 
obtain the whole of the oil, the caraway-seeds must be distilled with 
water several times. (Martins.) 

Crude oil of caraway varies from pale-yellow to colourless ; it is 
mobile, of sp. gr. 0*94 (Lewis), 0*938 (Volkel), 0*93 3— 0*926 (van Hees), 
0*91 to 0*97." (Zeller.) It begins to boil at 175 3 , giving off chiefly 
carvene at first, then carvol, as the temperature rises to 2321 and leaves a 
slight viscid residue. (Volkel.) According to Bizio (Brugn. Giorn . 
Ijff 300}, it solidifies partially on cooling. Smells of caraway, and has a 
burning, sharplv bitterish taste, less powerful than that of the first 
portion 5 of the distillate. (Schweizer.) According to Volkel, it contains 
from SoTQ to 76*80 p. c. carbon and 11*09 to 9*22 p. c. hydrogen, 
according as it consists in greater part of carvene or of carvol Similar 
results were obtained by Schweizer, J. pr. Chem . 24, 257 ; Ami. Pharm. 

40, 329 ; Rev. scient. 8, 195.) 

By exposure to light and air, it becomes, darker: the same change 
takes"place spontaneously by keeping, in consequence of the formation of 
a volatile substance (which may be separated by heating the altered oil with half its 
volume of aqueous potash, precipitating the oil with water, and distilling. (Volkel.) 

_Every time that the crude oil is distilled, there remains, according to 

Volkel, a thick coloured residue (probably from partial decomposition of 
the carvol), or, according to Schweizer, a reddish yellow, brittle resin, 
soluble in absolute alcohol and ether, and containing 75*15 p. c. G, 
8*98 H, and 25*87 O. — It dissolves when heated, a mixture of sulphur 
and phosphorus , forming an offensive-smelling oil volatile after boiling 
with potash, and probably also spontaneously inflammable phosphoietted 
hydrogen. (Schweizer.) — It dissolves iodine with dark brown-red colour, 
rise of 3 temperature and slight detonation (FlaschhofF, Br* Arch* 83, 225), 
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becoming thick and resinous. (Winckler, Revert. 33, 185.) When the 
dark brown solution of iodine in oil of caraway is repeatedly distilled, it 
gives off hydriodic acid, assumes first a yellow, afterwards on cooling, a 
red colour, and, if then distilled^ yields carvene and a residue of carvacrol. 
(Schweizer.) — Only old oil of caraway becomes hot and detonates with 
iodine. (Zeller, Stud, ilber . cither. Ode , Landau, 1850.).— With fuming 
nitric acid , oil of caraway yields a black greasy resin (Hasse, Crell. Ann* 
1785, 1, 422). oxalic acid (Gren, Crell. Ann. 1788, 2, 151 ; Grotthuss, 
W. Geld. 8, 709.) With oil of vitriol , caraway-oil forms a black mass, 
with rise of temperature and evolution of sulphurous acid. (Schweizer.) 
— With pulverised hydrate of potash , it immediately assumes a deep 
brown colour; the mixture when repeatedly distilled yields colourless 
carvene, and leaves a thick, strongly intumescent mass, consisting of 
carvacrol, a resin soluble in aqueous potash, and another insoluble therein. 
The resin which is left behind on treating the residue with aqueous potash, 
is dark brown, brittle, melts at 90°, dissolves in alcohol and ether, and, 
contains 80'90 p. c. G, 9*23 H, and 9*87 0; the resin which separates, 
together with the carvacrol. from the potash-solution on addition of oil of 
vitriol, is dark-brown, transparent, melts at IQO 2 , is not precipitated 
from its alcoholic solution by neutral acetate of lead, and contains 77*88 
p. c. G, 8*56 H, and 13*56 0. (Schweizer.) — Oil of caraway heated 
with alcoholic potash, leaves a soft, coloured resin, only partially soluble 
in aqueous potash. (Vblkel, Ann. Pharm. 35, 308 and 85. 246.) — It is 
not altered by distillation over lime and hydrate of potash. (Schweizer.) 
-—Distilled with aqueous chromate of potash and sulphuric acid, it yields 
acetic acid and a peculiar acid, the greater part of which is however 
decomposed by the chromic acid. (Persoz, Compt. rend. 13, 433 ; J. pr. 
Chem. 25, 59.) — Heated with finely divided corrosive sublimate , it turns 
brown and afterwards black, giving off a large quantity of acid vapours. 
(J. Davy, Phil. Tram. 1822, 360.) 

Crude oil of caraway absorbs a large quantity of sulphuretted hydrogen 
gas , acquiring an offensive odour, and depositing after a few days a small 
quantity of sulphur. (Planche, J . Pharm. 8, 372.) It dissolves sulphur 
abundantly when heated, depositing it again on cooling; likewise phos¬ 
phorus; it does not dissolve chloride of calcium. It is somewhat soluble 
in water, to which it imparts its odour and taste; it dissolves with 
facility in alcohol and ether. (Schweizer.) 


Hydrosulphate of Carvol- 

C=°H !s 0=S = C :o H ,4 0=,HS. 

Yarrektrapp. Liebig, JPoggendorf <L Wohler, Hand. d. Chem. 4, 6SC. 

Stiff hydrate de carrot (Gerhardt.) 

When the portion of oil of caraway (principally carvol), which distils 
above 190 = , is covered with an equal volume of alcoholic hydrosulphate 
of ammonia, and left to stand for half an hour, it yields crystals of hydro- 
sulphate of carvol, which, after the mother-liquor has been drained off, 
may be washed with alcohol and recrystallised from hot alcohol, 
yon, xiv. 2 E 
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White silky needles, often more than an inch long and half a line 
broad, melting when heated, and for the most part volatile without 
decomposition. 


20 C. 

.. 120 .. 

.. 71*86 

Yarrentrapp. 
. 71*9 

15 H . 

. 15 .. 

.. 8*98 

. 9*0 

2 O . 

.. 16 .. 

.. 9*58 

. 9*4 

s 

. 16 .. 

.. 9*58 

. 9*7 


C 2t) H 14 0 2 ,HS . 167 .... 100*00 .. 100*0 


Bums , when set on fire, with a bright, fuliginous flame, giving off 
sulphuric acid. — In alcoholic solution it is converted by sulphuretted 
hydrogen into hydrosulphate of sulphocarvol. — Treated in the fused 
state with hydrochloric acid gas , it gives off sulphuretted hydrogen and is 
converted into a brown oil. — Digested with dilute alcoholic poiash t it 
gives off sulphur and is converted into carvol, which is precipitable by 
water. — Mixed with peroxide of lead and heated to 153°, it is for the 
most part resinised, and when raised to a higher temperature, suddenly 
takes fire. 

It dissolves in alcohol , especially after prolonged boiling, and crys¬ 
tallises on cooling. (Yarrentrapp.) 


Appendix to Ilydrosulphaie of Carvol. 

Hydrosiilpliate of Sulphocarvol. 

C*°H 14 S 3 ,HS. 

Yarrentrapp. (IS49.) Liebig 3 Poggejidorf <£ Wohler , Eandwort. d. 

Chem . 4, 686. 

Preparation. 1. Sulphuretted hydrogen is passed for a lonsr'time'into 
hydrosulphate of carvol dissolved or suspended in alcohol; "the viscid, 
slightly 3 'ellowish oil, which sinks to the bottom, is dissolved in 3-4 vol. 
ether; the solution is mixed with 18-24 vol. of strong alcohol, where¬ 
upon, after standing for some time, it deposits white flocks which cake 
together into resinous lumps; the whole is heated to the boilimr point, 
and the resin which then becomes soft, is boiled once or twice more, with 
fresh alcohol, the liquid being all the while strongly agitated. — 2. Sul¬ 
phuretted hydrogen is passed for 10 to 20 hours through the decanted 
mother-liquor off hydrosulphate of carvol, which still contains oil and 
hydrosulphate of ammonia (p. 417); the viscid oil which separates is 
dissolved in ether, and precipitated from the solution by alcohol; and the 
solution in ether and precipitation by alcohol are repeated two or three 
times. 

Properties . White, brittle, easily friable resin, which melts to a colour¬ 
less oil at 7tff, and at 40 c may be stirred and drawn out into satiny threads. 
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20 C ... 

.... 120 

.... 65*58 . 

Yarrentrapp. 
. 65*6S 

15 H.. 

.... 15 

.... 8*19 . 

....... 8*22 

3 S . 

.... 48 

.... 26*23 . 

. 26*76 

C“H :4 fcS HS. 

.... 183 

.... 100*00 

. 100*66 


Its ethereal solution forms with an ethereal solution of mercuric chlo¬ 
ride, a white precipitate containing variable quantities of mercury (18*5 
to 70*5 p. c.' and of chlorine (5*6 to 11*1 p. c.;, according as one* or the 
other solution has heen added in excess ; the precipitate gives off hydro - 
chloric acid in drying, but without alteration of external appearance. — 
Dissolved in a large quantity of ether, it forms with bichloride of platinum 
precipitates of variable composition. 


Sulpliothymic Acid. 

C-‘H'- ! S-0- = C=°H U 0'-,2S0 3 . 

A. Laixemaxd. (JSo 3.) Compt. rend. 37, 4OS; J. pr. Cum. GO, 432; 

abstr. Ann. PJtarm. 101, 120. — X. Ann. Chinn. Phys. 49, 150; abstr. 

Ann, Fit arm. 102, 119. 

T'hymolschwefeUiiure. Sulfothyminddure. 

Formation and Preparation. Thymol dissolves abundantly in oil of 
vitriol at 50—60 c , and solidifies on cooling to a crystalline mass, having only 
a faint red colour. By dissolving this mass in water, and saturating the solu¬ 
tion with carbonate of barvta or carbonate of lead, sulphotbymateof baryta 
or lead is obtained, from which the sulphothymic acid may be separated, and 
crystallised by evaporating its aqueous solution in vacuo. — Thymol from 
pt\ eintis-oil dissolves in moderately warm oil of vitriol, forming a red liquid which 
Undines on cooling, and when treated with hot water, yields a colourless solution (only 
a tVw red oil-drops remaining undissolved), which crystallises on cooling. The crystals 
consist of a conjugated sulphuric add, which forms erystallisabie salts with baryta and 
cxide of lead ; but the quantity obtained was too small for analysis. (S teahouse.) 

Properties. Translucent, pearly tables or prisms. Does not deliquesce 
on exposure to the air. Contains 2 At. water of crystallisation, and is 
therefore C 2Q H u 3 2 O s -p 2Aq. 

Its aqueous solution, treated with nitric acid , forms binitrothymol; 
■with sulphuric acid and peroxide of manganese or bichromate of potash, it 
forms thyrooil. 

Very soluble in water. 

With salifiable bases it forms the sidphothy mates C^H^MS^O 8 , which 
crystallise m forms of the oblique prismatic system. They decompose 
at 120'", with violet-red colouring and volatilisation of thymol. The 
ammonia-sap, which separates from its aqueous solution in well-developed 
crystals, and the potash and soda-salts, leave, when thus treated, anhydrous 
bhiupbates. fAs however they contain onlv 13 At. H and 8 At. O, the quantity of 
IIO is too small by 1 At. for this transformation: C^H^MS-O 8 = [(C'°H 24 6- — HO) 
a Ai0,*2&0". (Kr v ] — The sulpbothymates dissolve very easily in water 
and in absolute alcohol, somewhat less in ether. 


2 e 2 
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Sulphacetothymic Acid. 

C 24 H 16 S 2 0 10 = C 4 H 3 O 3 ,C 20 H 13 O,2SO 3 . 

Lallemand. (1857.) JS T . Ann. Chim. Phys . 49, 150; abstr. Ann. 

Pkarm. 102, 120. 

When thymol is dissolved in glacial acetic acid, and oil of vitriol 
containing a little anhydrous sulphuric acid is added to the mixture, 
combination takes place at a gentle heat, and the liquid, on cooling, 
deposits a crystalline mass, -which must be dried on porous earthenware, 
and freed from excess of acetic acid by leaving it over quicklime in 
vacuo. 

The acid is soluble in water. With bases, it forms crystallisable salts, 
which become anhydrous without decomposition at 110°, but are decom¬ 
posed, with liberation of acetic acid, when their aqueous solutions are 
boiled or quickly evaporated. The salts are soluble in water and in 
alcohol. 

Sulphacetothymate of Baryta, C 24 H 15 S 2 0 9 ,Ba0, is obtained by saturating 
the acid with carbonate of baryta. 


Oxygen-nucleus C 20 H 12 O 4 . 

Quassiin. 

C 20 H 12 O 6 = C 20 H 12 O 4 ,O 2 ? 

Winckler. Repert, 54, 85; further, 65, 74. 

Wiggers. Ann. Pham. 21, 40. 

Discovered by Winckler in 1835, after Thomson (System of Chemistry, 4, 47), 
Pfaff, (Syst. cl Mat. med. 2, 11) and Buchner (Repert, 24, 257), had described the 
behaviour to re-agents of the quassia-bitter which they had obtained as an extract.— 
Keller, (Report, 52, 197) by precipitating with basic acetate of lead, the aqueous solution 
of old quassia-extract, which had become crystalline by standing, evaporating the 
filtrate to an extract after removing the lead by sulphuretted hydrogen, exhausting the 
extract with alcohol, and evaporating the alcoholic solution to an extract — obtained 
crystals which he regarded as quassia-bitter, though Wiggers regarded them as nitre or 
common salt. 

Quassia-bitter, Quassite, Quassin. —The hitter principle of the wood of Quassia 
amara and Q. excelsa , perhaps also of the bark of Quassia Simantba , inasmuch as the 
alcoholic extract of this bark freed from malic and gallic acids by neutral acetate of 
lead, and from excess of lead by sulphuretted hydrogen, agrees in character with the 
quassia-bitter of the older authors {Morin, J. Pharm , 8, 57.) — By distilling quassia- 
wood with water, Bennerscheidt, ( Br. Arch. 36, 255), obtained a white tabular mass, 
his quassia-camphor, having a peculiar odour of quassia. 

Preparation. 1. Three ounces of pulverised quassia-wood are ex¬ 
hausted with 2 lb. of 80 p. c. alcohol; the tincture is evaporated in a 
water-bath ; the residue dissolved in water; and the filtered solution 
evaporated to an extract. This extract is repeatedly treated with small 
quantities of absolute alcohol, as long as the alcohol acquires the bitter 
taste of quassia; the filtrate is evaporated nearly to dryness; and the 
residue is exhausted with hot water, whereupon a small quantity of dark- 
brown resin remains, while the light yellow solution, which must be 
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decolorised by animal charcoal, yields crystals of quassia by gentle 
evaporation. (Winckler.) From aqueous extract of quassia prepared by himself, 
Winckler was not able by any process whatever to obtain quassiin, perhaps because the 
extract had already undergone some alteration. — 2. Eight pounds of quassia- 
wood are boiled with water; the decoction is evaporated to 6 lbs.; the 
cooled residue is mixed with slaked lime, whereby pectin is chiefly 
separated ; then left to stand, with frequent agitation ; filtered ; and the 
filtrate is evaporated nearly to dryness and boiled with alcohol of 80 to 
90 p. c., which leaves gum, common salt, and nitre undissolved, and 
dissolves quassiin, together with brown colouring matter and small 
quantities of common salt and nitre. The alcohol is distilled off; and 
the residue is evaporated to dryness, dissolved in the smallest possible 
quantity of absolute alcohol, and mixed with a small quantity of ether, 
which throws down brown colouring matter. The filtrate evaporated to 
dryness is redissolved in absolute alcohol, precipitated by ether, and this 
treatment is repeated till a nearly colourless residue is obtained by 
evaporation no longer containing crystals of quassiin. Lastly, the ether- 
alcoholic solution is poured upon a small quantity of water, and left to 
evaporate spontaneously, whereupon quassiin crystallises out. If the 
substances precipitated by ether are repeatedly treated with alcohol and ether as above, 
they yield a little more quassiin. (Wiggers.) 

Properties . Crystallises by spontaneous evaporation from the ether- 
alcoliolic solution mixed with water, or, on cooling from the hot aqueous 
or slightly alcoholic solution, in white opaque, shining prisms, which lose 
1*3 p. c. in weight at 100° in a current of air, and 0*87 p. c. more when 
heated to fusion. (Wiggers.) Very delicate slender needles, having a 
silky lustre. (Winckler.) — Melts somewhat less easily than colophony 
and solidifies to a transparent, yellowish, somewhat brittle mass. From 
solutions in absolute alcohol or ether, it is obtained as a transparent varnish, which 
becomes white and opaque when water is poured upon it, but does not crystallise. 
— Permanent in the air, inodorous, neutral. Its taste is extremely 
bitter, like that of quassia-wood, but much more intense. (Wiggers.) 
According to Winckler, it has a slight alkaline reaction. 


"Wiggers. 
mean . 

20 C . 120 .... 66*67 65*75 

12 H . 12 .... 6*67 6*89 

6 0 . 4S ... 26*66 27*36 


C 20 H i: O G . 180 .... 100*00 . 100*00 

So, according to Gerhardt ( Trait d, 4, 330); according to Wiggers it is C 20 H 12 $O 6 . 

Decompositions . Quassiin, heated in a tube above its melting point, 
becomes more fluid, acquires a brown colour, chars, and gives off vapours 
■which have an empyreumatic, rather acid odour, a [slightly bitter taste, 
and redden litmus. (Wiggers.) In the open fire, it burns like a resin, 
with a bright very smoky flame, and leaves a loose, easily combustible 
charcoal. (Wiggers .)—Nitric acid of sp. gr. 1*25 dissolves quassiin, 
apparently without alteration, and, with the aid of heat, converts it into 
oxalic acid, with evolution of nitrous gas. (Wiggers.) — Oil of vitriol 
dissolves quassiin at mean temperature, forming a colourless solution, from 
which water separates the quassiin, apparently unaltered ; on heating the 
solution, carbonisation takes place. (Wiggers.) 
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Quassiin does not dissolve very readily in water (Winckler); it dis¬ 
solves slowly in 222 pts. of water at 12°, more easily in water containing 
foreign substances. (Wiggers.) 

It does not neutralise acids. The solution in hydrochloric acid leaves 
when evaporated quassiin free from hydrochloric acid. (Wiggers.) 
According to Winckler, quassiin neutralises acids but slightly. 

The aqueous solution of quassiin is not precipitated by iodine , chlorine , 
neutral or basic acetate of lead , or iron-salts. (Wiggers.) According to 
Winckler, it is precipitated by mercuric chloride; but. according to 
Wiggers, it is not. 

Tannin precipitates quassiin from its alcoholic solution in thick white 
flocks. (Winckler.) 

Quassiin dissolves easily in alcohol , especially in hot absolute alcohol. 
The saturated solution in alcohol of 90 p. c. is rendered turbid by 
water, but becomes clear again on adding a large quantity of water. 
(Wiggers.) 

It is but sparingly soluble in ether . 


Oxygen-nucleus C 20 H 10 O 6 . 

Opianyl. 

C 20 H 10 O s = C 20 H 10 O 6 ,O 2 . 

Dublanc. (1832.) Ann. 07dm. Phys. 49, 17. 

Coueiibe. (1832.) Ann . Glum. Phys. 49, 44. — 50, 337. — 59, 148. 
Regnault. Ann. Chim. Phys. 68, 157. 

Anderson. E. Soc. Bdinb. Transact. 20, 347; Ann. Pharni. 86, 190; 
It. Soc. Edinb. Transact . 21, 204; Ann. Pharm. 98, 44. 

Cauerbe’s Meconine. 

First observed by Dublanc; prepared in the pure state by Couerbe. 

Source. In opium. (Dublanc, Couerbe.) 

Formation. 1 . By the slow action of dilute nitric acid on opian 
(narcotine), together with teropiammone, cotarnine, opianicacid, andhemi- 
pinic acid; but it cannot be obtained with certainty. (Anderson.) — 
2. By the action of strong caustic potash upon opianic acid, which is 
thereby resolved into opianyl and hemipinic acid. (Matthiessen & Foster, 
p. 429.) 

. Preparation. A. From Opium. 1 . Finely-cut Smyrna opium is 
exhausted with cold water; the filtrate is evaporated to 8° B.; and the 
morphium and opian are precipitated by dilute ammonia. The filtrate 
evaporated to a syrup and then left for several weeks in a cool place, 
deposits brown crystals, which must be pressed and then dried at a gentle 
heat. The brown crystalline mass contains opianyl, meconates, and other 
substances. It is exhausted with boiling alcohol of 36°, and the extracts 
are concentrated to one-third by distilling off the alcohol: the liquid then 
on cooling deposits crystals, which are purified by recrystallisation from 
boiling water, with addition of animal charcoal, then from hot ether. 
The mother-liquor from which the crystals have separated, yields an additional quantity 
of opianyl by concentration. (Couerbe.) 

2. Aqueous extract of opium dissolved in water, is precipitated at the 
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boiling beat with ammonia and then left to cool, whereupon morphine 
separates, together with small quantities of opianyl and crystals of opian. 
The filtrate is evaporated down ; the meconic acid precipitated with 
baryta-water; the excess of baryta removed from the filtrate by car¬ 
bonate of ammonia; the clear solution evaporated to a syrup; the 
mother-liquor decanted after some days from the crystals of narceine 
which separate, then concentrated to a certain extent and treated with 
absolute ether, which takes up opianyl together with smaller quantities 
of opian and oil. The ether is evaporated ; the opianyl separated from 
the residue by water ; the hot aqueous solution decolorised by animal 
charcoal; the filtrate brought to the crystallising point; and the opianyl 
which separates, is purified by repeated crystallisation from water. 
(Pelletier, Ann. Chinn. Phys. 50, 252.) — Tlie opianyl precipitated by ammonia 
may also be extracted by absolute ether and purified like the rest. 

3. The aqueous extract of opium is precipitated by chloride of 
calcium; the precipitated rueconate of lime is filtered; the filtrate 
evaporated to the crystallising point, and separated from the deposited 
hydrochlorate of morphine ; and the dark mother-liquor is diluted with 
water, filtered from the flocks which separate, and treated with ammonia, 
which precipitates opian, thebaiue, and a large quantity of resin. The 
filtrate is mixed with acetate of lead; the excess of lead is removed from 
the filtered liquid by dilute sulphuric acid ; and the filtrate is neutralised 
with ammonia and evaporated to the crystallising point at a moderate 
heat, whereupon narceine separates out, and then sal-ammoniac by further 
concentration. The mother-liquor is repeatedly digested with ± vol. 
ether at 26°, and the ether is distilled off from the extracts, a brown 
syrup then remaining. On treating this syrup with dilute hydrochloric 
acid, papaverine dissolves, and opianyl remains, in the form of a dark 
grey, crystalline powder, which, to free it from resin and purify it com¬ 
pletely, must be several times crystallised from boiling water, with 
addition of animal charcoal. (Anderson.) 

B. From Opian. Opian is heated in the water-bath to 49 3 with 
2*8 pts. of nitric acid of sp. gr. 1*4, and S pts. water, whereupon it melts 
into a yellowish mass, dissolves slowly without evolution of gas, if 
constantly stirred, and then gradually deposits crystalline terapiammone. 
The liquid is filtered through asbestos ; the filtrate saturated with potash- 
ley ; the solution again filtered from the precipitated cotarnine, and con¬ 
centrated to a small bulk ; crystallised nitre is removed, and the mother- 
liquor freed from carbonate of potash by precipitation with alcohol ; the 
alcohol distilled off; and the cooled residue treated with hydrochloric 
acid, which precipitates opianic acid, hemipinic acid, and opianyl. If this 
precipitate be dissolved in a large quantity of boiling water, opianyl 
crystallises out on cooling (mixed with a little opianic acid, if the quantity of water 
added was insufficient), and may be purified by recrystallisation from water 
or alcohol. (Anderson.) 

Properties. Slender, colourless, six-sided prisms, acuminated with 
two faces. (Couerbe.) White shining needles. (Anderson.) Melts at 
90°, and solidifies again in an unctuous mass at 75°. It does not lose 
weight by prolonged fusion. Distils without alteration at 155° (Couerbe), 
not even at 270°. (Beguault, Ann. Chim. Phys. 68, 158.) Melts under 
water at 77°,j?e>* se at 110°, and solidifies at 104*5°. When cautiously 
raised to a high temperature, it volatilises, and sublimes in beautiful 
crystals. (Anderson.)- Inodorous. Tasteless at first, but with sharp 
aftertaste. (Couerbe.) Its taste is bitter. (Anderson.) 
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Couerbe. Regnault. Anderson. 

mean, mean. mean . 

a. b. 


6 C . 

.... 120 . 

... 61*85 ... 

. 61*01 . 

... 61*39 . 

... 61*45 . 

... 61*64 

10 H. 

.... 10 

5*15 ... 

. 5*13 

... 5*34 . 

... 5*12 . 

... 5*26 

8 O . 

. 64 . 

... 33*00 ... 

. 33*86 . 

... 33*27 . 

... 33*43 . 

... 33*10 

C-°H 10 O 8 .... 

.... 194 . 

... 100*00 ... 

. 100*00 . 

... 100*00 . 

... 100*00 . 

... 100*00 


Couerbe, Regnault and Anderson ( a ) analysed opianyl obtained from opium; 
Anderson ( b ) that from opian. Couerbe first gave for opianyl the formula C 9 H 9 0 4 , then 
C 10 H 5 O 4 , then C 2fl H 10 O 8 , which last is confirmed by the experiments of Regnault and 
of Anderson. 

Decompositions. 1. Opianyl dissolves without colour in dilute sul¬ 
phuric acid, becomes dark green when heated with it, rose-red on addition 
of alcohol, and green again after dilution of the alcohol. Water added 
to the green solution throws down brown flocks, which dissolve in sul¬ 
phuric acid with green, in alcohol and ether with red colour: the alcoholic 
solution of these flocks is precipitated by the salts of oxide of lead, bin- 
oxide of tin, and alumina. (Couerbe.) — With strong sulphuric acid , it 
forms a colourless solution, which becomes purple when heated, brown on 
addition of water, depositing at the same time a brown precipitate which 
dissolves with red colour in alkalis. (Anderson.) — 2. With chlorine, it 
forms chloropianyl. (Anderson.) Chlorine acts but slightly on opianyl at 
ordinary temperatures, but is rapidly absorbed by melting opianyl, forming a red and 
then a dark brown mass, which melts at a higher temperature than opianyl, and solidities 
in the crystalline form on cooling. It contains mechloic acid, meconin-resin, and 
25*54 p. c. chlorine. (Couerbe.) — 3. Opianyl is not altered by iodine, but 
when treated with chloride of iodine , it forms iodopianyl; with bromine- 
water, , it forms bromopianyl. (Anderson.) — 4. Nitric acid, either dilute 
or concentrated, converts opianyl into meconin-hyponitrie acid (Couerbe); 
into nitropianyl, with evolution of red vapours (Anderson). — 5. With 
peroxide of lead and dilute sulphuric acid, it gives off carbonic acid, and 
forms an amorphous substance, which remains dissolved. (Anderson.) 

Combinations. With Water .— A. Hydrate of Opianyl, C 20 H 10 O 8 +Aq., 
was once accidentally obtained in the decomposition of opianyl by nitric 
acid. Resembles anhydrous opianyl, but is lighter and melts at 96'1°. 


(Anderson.) 

At 100° 

Anderson, 

20 C . 

... 120 .... 59*11 .. 

. 58*84 

11 H. 

... 11 .... 5*41 .. 

. 5*29 

9 0 . 

... 72 .... 35*48 .. 

. 35*87 

C=°H 10 O s + Aq. 

... 203 .... 100*00 .. 

. 100*00 


B. Aqueous Opianyl. — Opianyl dissolves in 265*7 pts. of cold water 
(Couerbe); in 700 pts. at 15*5 (Anderson). It dissolves in 18*56 pts. 
(Couerbe) ; in 22 pts. (Anderson) of boiling water. 

Opianyl dissolves without alteration in hydrochloric acid; it is in¬ 
soluble in ammonia , but dissolves in potash and in soda-ley, and is 
precipitated therefrom by carbonate of ammonia or by acids (Couerbe). 
It appears not to dissolve more readily in alkalis than in water ; does not 
unite with metallic oxides, and is not precipitated by basic acetate of lead. 
(Anderson.) It is not precipitated by solution of neutral acetate of lead, but tlie 
basic acid precipitates it, forming with it a crystalline compound of very variable com¬ 
position, containing 8 to 39 p. c, oxide of lead. (Couerbe.) 

Opianyl dissolves in alcohol, ether, acetic acid (Couerbe, Anderson), 
and volatile oils. (Couerbe.) 

Other combinations . With stearic acid. 
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Appendix to Opianyl, 

Mechloic Acid, 

Couerbe. Ann. C/dm . Phys . 50, 343; further, 59, 148. 

Mechlorsaure, Acide mtchloique. 

Formation and Preparation . When chlorine is passed into melting opianyl, the 
mass becomes red, then dark brown, and solidifies in the crystalline form on cooling. 
The mass which is nearly insoluble in water, and sparingly soluble in ether, is treated 
with boiling alcohol of sp. gr. 0*833, whereby a solution is formed which yields crystal¬ 
line granules by spontaneous evaporation. The yellow acid mother-liquor contains the 
greater part of the absorbed chlorine. The crystalline granules are colourless, melt at 
125°, volatilise at 190° — 192° with an odour of jasmin, decomposing partially at the 
same time, and yielding drops of a yellow oil which solidifies on cooling and contains 
5*43 p. c. chlorine. This is dissolved in potash-ley and the boiling solution is saturated 
with nitric acid, whereupon the mechloic acid crystallises in prisms on cooling. The 
chlorinated crystalline granules may likewise be dissolved in weak alcohol, and the solu¬ 
tion treated with oxide of silver, the acid crystallising as the filtrate evaporates, in 
pearly scales which are converted by crystallisation into four-sided prisms. 

Long four-sided needles, which melt at 160°, and have an acid reaction. 

Calculation according to Couerbe. Couerbe. 

14 C . 84 .... 49*12 48*63 

7 H . 7 .... 4*09 4*06 

10 O. 80 .... 46*79 47*31 

C 14 H"0 10 . 171 .... 100*00 100*00 

Volatilises at 165, leaving a small quantity of charcoal. It is not decomposed by 
oil of vitriol or hydrochloric acid, but nitric acid decomposes it, apparently without 
formation of oxalic acid. 

It dissolves sparingly in cold, more freely in boiling water . Precipitates lead-salts 
but not those of lime , iron, copper , mercury , or silver .' 

Dissolves in boiling alcohol and in ether. 


Meconin-resin. 

Couerbe. Ann. Chim. Phys. 53, 352; further, 59, 150. 

When the chlorinated mother-liquor from which mechloic acid has separated (vid. 
sup.) is mixed with water, a brown chlorinated resin is deposited, from which, the 
chlorine may be extracted by boiling with aqueous carbonate of soda. 

Couerbe. 

mean. 

10 C . 60 .... 46*51 .. 46*65 

5 H.. 5 .... 3*87 3*79 

8 O. 64 .... 49*62 .. 49*56 

C 10 H 5 O 8 . 129 .... 100*00 . 100*00 

According to Anderson, (Ann. Pharm. 98, 68), it is perhaps bichloropianyl. 
Insoluble in water , soluble in ether. 
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Opiansulpliurous Acid, 

? C 20 H 10 S 2 G 13 = C 20 Ii 10 O 8 ,2SO 2 . 

Wohler, Ann. Pharm . 50, 10. 

Formation and Preparation . Hot aqueous opianic acid absorbs a 
large quantity of sulphurous acid gas, and, when the solution cools, no 
opianic acid crystallises out, provided the quantity present is not too 
great, and a sufficient degree of heat has been applied. The solution 
evaporated at a gentle heat leaves opiansulpliurous acid, generally some¬ 
what moist from adhering sulphuric acid. The sulphuric acid is not present in 
the recently prepared liquid, and is merely an accidental product. (Wohler.) Perhaps 
it is produced by the reduction of the opianic acid to opianyl, which then unites with 
the sulphurous acid; C 2 “H 10 O 10 + 4S0 2 + 2HO = C 20 H 10 O 8 ,2SO 2 + 2(S0 3 ,H0h (Ger¬ 
hard t, Trait e 4, 86.) 

Properties. Inodorous, finely-crystalline mass. Has a peculiar hitter 
taste, with sweetish aftertaste. 

Opiansulpliurous acid, is, according to Wohler C 20 H 7 O s ,2SO 2 ; according to Ger- 
lmrdt, either C 2U H 8 0 8 ,2S0 2 or C 20 H 10 O s ,2SO 2 , in the latter case, comparable with the 
acid (and its analogues) whose ammonia*salt may be supposed to be formed by the com¬ 
bination of bitter almond oil with bisulphite of ammonia (xii, 27.) The latter formula 
(perhaps in itself the most probable) does not however explain the resolution of opian- 
sulphurous acid into opianic acid and sulphurous acid, and is reconcilable with Wohler’s 
determination of the water in the lead-salt, only on the supposition that the salt was 
decomposed at the temperature employed to drive off the water. (Kr.) 

Decompositions. When water is poured upon opiansulphurous acid, 
it becomes milk-white, and dissolves partly undecomposed, whilst another 
portion is resolved into opianic acid which separates, and sulphurous 
acid which dissolves.—It reduces selenious acid, after addition of hydro¬ 
chloric acid. — With tercldoride of gold , it forms metallic gold and 
opianic acid. 

Combinations. The carbonates of barium and lead dissolve in a 
solution of opianic acid in sulphurous acid, forming cry stall isable salts 
which are not decomposed by nitric acid, and only partially by 
chlorine. 

Opiansulphiie of Baryta. — Colourless, shining, rhombohedral tables, 
which become milk-white at 140°, giving off their water of crystallisation 
and then decomposing. It is sparingly soluble in water. According to 
Wohler, it is C 20 H 6 Ba0 8 ,2S0 2 -foAq, according to Gerhardt, C 20 II 9 BaO 8 , 
2SG 2 -f-3Aq. . 

Opiansulphiie of Lead. — Colourless, strongly shining, four-sided 
prisms, with two very broad lateral faces, and acuminated with two 
faces, whereby six-sided tables are produced. Permanent in the air. 

At ,100° it becomes milk-white, then yellow by exposure to light. 
It gives off 6*5 p. c. water at 130°, and the rest at 170°, in all 13*68 p. o. 
(C 2u H"PbO s ,2S0 2 +CAq. = 13*07 p. c. Aq.), assuming a yellow* colour and 
emitting an odour of sulphurous acid. 
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Calculation according to Gerhardt. Wohler. 

a, b . 


20 C . 

.. 29*05 

20 C . 

30*23 ... 

. 29*23 

13 H ... 

... 3T5 

13 H . 

.. 3*27 .. 

. 3*00 

17 O ... 

... 32*93 

15 O .... 

30*23 .. 

. 33*00 

2 S . 

7*75 

2 S . 

.. 8*06 .. 

. 8*10 

PbO . 

.... 27*12 

PbO . 

.. 28*21 .. 

. 26*67 

C- 0 H'PbO s > 2SO 2 + (>Aq .... 

... 100*00 

C 20 H 9 PbO s ,2SO- + 4Aq... 

. 100*00 ... 

.. 100*00 


According to Wohler, it is C-°H 6 PbO s ,2SO' 3 + 6Aq. (p. 426). The 4 At. water 
of formula b correspond to 9*07 p. c. 


Gpianic Acid. 

Q20JJ10Q10 = C 20 H 10 O 6 ,O 4 . 

Liebig & Wohler. (1842.) Ann . Pharm. 44, 126. 

Wohler. Ann . Pharm. 50, 1 . 

J. Blyth. A?m. Pharm. 50, 36. 

Laurent. Compt. rend. 20, 1118; A r . OAiwi. PAys. 10, 372; J. 
Chem. 40, 408; Ann. Pharm . 62,105; Compt. rend. 21, 1118; further, 
24, 219; A T . Ann . PAys. 19, 370; Pharm. Centr . IS47, 381. 

Anderson. A. Poe. Edinb. Trans. 20, 347; Ami. Pharm. 86, 179; A 
pr. Chem. 57, 358. — A. Poe. Edinb . Transact. 21, 204; abstr. 
Pharm. 9S, 44; iV. Chim. Phus. 46, 105; Chem, Centr. 1856, 

450. 

Formation. 1. In the oxidation of opian (narcotine) by peroxide of 
manganese and sulphuric acid (Liebig & Wohler), by peroxide of lead 
and sulphuric acid. (Marchand.)—2. By boiling bydrocblorate of 
opian with excess of bichloride of platinum and water. (Blyth.)—- 

3. By the action of dilute boiling nitric acid upon opian. (Anderson.) — 

4. By boiling teropiammone with potash-ley. (Anderson.) 

Preparation. 1. Opian is dissolved in excess of dilute sulphuric acid ; 
finely pulverised peroxide of manganese is added ; and the liquid is heated 
to the boiling point, whereupon it turns } r ellow and gives off carbonic 
acid ; the boiling is continued, with frequent addition of peroxide of 
manganese and sulphuric acid, so as to keep both in excess, as long as 
carbonic acid continues to escape : and the liquid is filtered at the boiling 
heat,—the straw-yellow filtrate then depositing yellow crystals of opianic 
acid as it cools. —These crystals are triturated and thrown upon a filter, 
then pressed, washed several times with cold water, again strongly 
pressed, heated to boiling with hypochlorite of soda till they become 
quite colourless, and gradually mixed with excess of hydrochloric acid : 
the liquid then on cooling deposits crystals of opianic acid, which are 
washed with water, strongly pressed, and purified by recrystallisation 
from boiling water. The mother-liquor yields a little more acid by evaporation. 
— 2. Opian dissolved in dilute hydrochloric acid is boiled with excess of 
bichloride of platinum and water for half an hour, whereupon the liquid 
first assumes an orange then a dark red colour, and the platinum-salt, 
which has also become dark-coloured, melts. The liquid is filtered hot, 
and the impure opianic acid, which crystallises from the filtrate on 
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cooling,. is purified by recrystallisation. (Blyth.) The mother-liquor yields 
more opianic acid by evaporation. — The mother-liquor of the preparation of opianyl 
(p. 423, B) likewise yields a little opianic acid by evaporation, (Anderson.) 

Properties . Colourless, thin narrow prisms, grouped in radiating 
masses. The presence of an extremely small quantity of xanthopenic acid colours 
them uranium-yellow. The acid has a slightly bitter taste and a weak acid 
reaction. At 140° it melts, without giving off water. It is not volatile, 
but creeps up the sides of hot glass vessels, so that it appears to distil 
over. (Wohler.) Fused opianic acid remains soft, transparent, and of 
the consistence of turpentine for several hours after cooling, then begins 
to exhibit a milky whiteness from the surface inwards, and slowly 
hardens in the course of a few days, without however exhibiting any 
crystalline structure under the microscope. If water or alcohol be poured 
upon this amorphous opianic acid, while still transparent, it becomes 
milk-white, and if boiled with the liquid, is converted into a white 
earthy mass, a small quantity of which dissolves, and separates on 
cooling in white, apparently amorphous flocks. The latter, when 
examined by the microscope, present the appearance of a mixture of long 
threads and small four-sided crystals. Fused opianic acid is not dissolved 
by aqueous ammonia and only after prolonged boiling by aqueous potash. 





Wohler, 

Blyth. 

20 C. 

.... 120 .. 

.. 57-14 .... 

a. 

.... 57*04 .. 

i. 

.. 57-23 .... 

.... 57*02 

10 H. 

.... 10 .. 

.. 4*76 .... 

.... 4-89 ... 

.. 4-64 . 

.... 4-86 

10 O. 

.... 80 .. 

.. 38-10 .... 

.... 38-07 .. 

.. 38-13 .... 

.... 38-12 

C 20 H 10 O 10 . 

210 ... 

,. 100-00 .... 

.... 100-00 

.. 100-00 .... 

.... 100-00 



Laurent. 

Anderson. 



c. 

d. 

C . 

. 57-10 . 

... 57-05 .. 

.. 56-96 

H. 

. 4-88 . 

.... 5-00 .. 

.. 4-98 

O. 

. 38-02 . 

.... 37-95 .. 

.. 38-06 


100-00 . 

.... 100-00 .. 

.. 100-00 


Wohler analysed, (a) opianic acid dried at 120° ; ( b ) fused opianic acid; Anderson 
(d) opianic acid obtained by decomposition of teropiammone. 

Wohler originally gave the formula C' :0 H°O 10 ; but from his analyses, Gerhardfc 
(Corny t. chim. 1, 61) calculated the formula above given, which was adopted by Berze¬ 
lius (Jahresb . 24, 419), and has been confirmed by the analyses of Laurent and Ander¬ 
son. 

Decompositions. 1. Opianic acid when heated in the air, fumes, vola¬ 
tilises with an odour of vanille, and burns with a bright, smoky flame. 

— 2. In its boiling aqueous solution it is not apparently altered by 
sulphui'etted hydrogen, , but when the temperature falls to 70°, it is con¬ 
verted into sulphopianic acid, without the formation of any other product. 

— 3. With sulphurous acid fit forms opiansulphurous acid. — 4. Oil of 
vitriol converts it into a colouring matter, which produces all the madder- 
colours with iron and alum mordants, and is perhaps alizarin. (Anderson.) 

— 5. When melted in dry chlorine gas , it forms a reddish yellow resin. 
(Wohler.) — 6. Boiled with peroxide of lead and dilute sulphuric acid, 
it is converted into hemipinic acid. (Wohler.) 

C 20 H 10 O 10 i- 20 = C 20 H 10 O 12 . 

7. It is partially converted into hemipinic acid by boiling with aqueous 
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bichloride of 'platinum . (Blyth.) — ^[8. Evaporated nearly to dryness 
with an excess of strong potash , it is converted into opianyi and hemi- 
pinic acid. (Mattkiessen & Foster. Proc. Roy. Soc. 11, 57.) 

2 C 20 H 10 O 10 = C 20 H 10 O s + C 20 H 10 O 32 . 

9. Distilled with concentrated hydriodic acid } it yields iodide of methyl 
and a non-volatile substance, which is easily decomposed by heat, and 
oxidises readily in the air, especially in contact with alkalis. (Mat¬ 
tkiessen & Foster.)^ 

Combinations. Opianic acid is slightly soluble in cold water , much 
more soluble in hot water, so that the solution solidifies completely on 
cooling. (Wohler.) — With bases, it forms the Opianates, all of which 
are soluble in water. — Hot aqueous opianic acid decomposes the carbo¬ 
nates of barium, lead, and silver, with effervescence. 

Opianate of Ammonia. — Opianic acid absorbs ammonia gas, with rise 
of temperature, and deliquesces instantly in aqueous ammonia. — The 
saturated solution of opianic acid in ammonia, mixed with alcohol, and 
left to evaporate, yields large tables. If the solution be evaporated even 
at a very gentle heat, a transparent amorphous mass is obtained, which 
when covered with water, becomes milk-white and dissolves but partially, 
leaving opiammone in the form of a white powder. (Wohler.) 

Opianate of Baryta. Prisms united in radiating groups, which efflo¬ 
resce when heated, giving off 6 p. c. water (2 At. = 6‘09 p. c. Aq.), 
and dissolve very readily in water. (Wohler.) 

Opianate of Lead. Obtained either in very brilliant transparent 
crystals apparently of the form of spkene, or in anhydrous, slender 
prisms united in tufts. The former crystals contain 5*4 p. c. water 
(2 At. = 5*44 p. c. Aq.), part of which they give off at 130°, and the 
rest at 150°, melting at the same time. Begins to decompose at 180°.— 
Dissolves with some difficulty in water, more readily in alcohol. 
(Wohler.) 


20 C . 

11 H . 

11 O . 

PbO . 

Crystals . 

.. 120*0 . 
.. ll’O . 
.. 88*0 
.. 111*8 . 

... 36*27 .. 

... 3*32 .. 

... 26*61 .. 

... 33*80 .. 

Wohler. 
at 100°. 

. 36*23 

. 3*34 

...... 26*81 

. 33*62 

C-°H 9 Pb0 10 

t 2 HO . 

.. 330*8 . 

... 100*00 .. 

. 100*00 


Opianate of Silver. — Short, translucent prisms, with a tinge of yellow, 
which however appears to be produced in the first instance by the action 
of light, the colour being afterwards unaffected by light. Gives off its 
water of crystallisation towards 100°, and at 200° becomes opaque and 
melts into a liquid of fine dark green colour and metallic lustre, after¬ 
wards acquiring a red metallic colour and ultimately leaving metallic 
silver. (Wohler.) 


20 C . 

Bred at 100°. 
. 120 ... 

. 37*85 ... 

Wohler. 
. 37*85 

9 H. 

.. 9 ... 

. 2*S4 ... 

..... 3*10 

9 O . 

. 72 ... 

„ 22*71 ... 

. 22*36 

AgO.. 

.. 116 ... 

. 36*59 ... 

. 36*69 


C2°H 9 Ag0 10 .317 .... 100*00 ........ 100*00 

Opianic acid dissolves in alcohol and ether. 
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Hemipinic Acid, 
Q20JJ10Q12 _ C 20 H 10 O 6 ; O 6 . 


Wohler. (1844.) Ann. Pharm. 50, 17. 

J. Blyth. Ann. Pharm. 50, 36, and 43. 

Anderson. Ann. Pharm. 86, 194. 

Formation. 1. In the oxidation of opian (narcotine) by nitric acid 
(Anderson) ; by peroxide of lead and sulphuric acid, or peroxide of 
manganese and hydrochloric acid. (Wohler.) — 2. By boiling chloro- 
platinate of opian with aqueous bichloride of platinum. (Blyth.) — 
3. In the oxidation of opianic acid by peroxide of lead and sulphuric 
acid (Wohler) ; by bichloride of platinum. (Blyth.) — 4. By the action 
of potash on opianic acid. (Matthiessen & Foster, p. 429.) 

Preparation . 1. Opianic acid is heated to the boiling point with 

water and peroxide of lead; dilute sulphuric acid added by drops till 
carbonic acid begins to escape; the liquid left to cool partially; a quan¬ 
tity of sulphuric acid dropt in sufficient to precipitate the whole of the 
dissolved lead j and the filtrate evaporated to the crystallising point. 
(Wohler.) Unaltered opianic acid often crystallises out first, and the liquid filtered 
therefrom yields crystals of hemipinic acid, which are easily purified by recrystallisation 
from the boiling saturated solution. (WShler.) — 2. The mother-liquor obtained 
in the precipitation of opianic acid as described at p. 427, 2, is slowly 
evaporated, after the whole of the opianic acid has separated from it. Tho 
liquid then assumes a deep yellow colour, gives off a large quantity of 
hydrochloric acid gas, and yields by spontaneous evaporation, large, flat 
rhombohedrons of hemipinic acid, which, by quick recrystallisation from 
water, are converted into rhombic prisms. (Blyth.) — 3. The solution 
obtained as described at p. 423, B, from which opianic acid has separated, 
is precipitated with acetate of lead, and the precipitate is washed and 
decomposed by sulphuretted hydrogen. (Anderson.) 

Properties. Colourless, oblique rhombic prisms (Wohler), or large 
fiat rhombohedrons. (Blyth.) Has a slightly sour, somewhat astring¬ 
ent taste, and a strong acid reaction. (Wohler, Blyth.) Effloresces in 
the air. (Blyth.) Gives off 13*73 p. c. water (4 At. = 13*74 p. c. Aq.) 
below 100°; melts at 180° and solidifies in a highly crystalline state on 
cooling. May be sublimed between two dishes, in shining laminae, like 
benzoic acid. (Wohler.) 


Effloresced. 



W Shier. 

Blyth. 

Anderson. 

20 0 . 

120 . 

... 53*14 ... 

. 5294 ... 

. 51*93 

.... 53*17 

10 H ... 

10 . 

... 4*42 ... 


. 4*85 

.... 4*64 

12 0 . 

96 . 

... 42*44 ... 

. 4 2*41 ... 

. 42*40 

.... 42.19 

C £O H 10Q12 . 

226 . 

... 100 GO ... 

. 100*00 ... 

. 99*27 

.... 100*00 


Wohler formerly regarded hemipinic acid as C K, H 5 0°; it was first recognised as a 
bibasic acid by Laurent ( Compt . rend. 20, 1118.) 

Decompositions. Hemipinic acid burns with a luminous flame. 
(Wohler.) — Heated with peroxide of lead and dilute sulphuric acid, it 
appears to be completely resolved into carbonic acid and water. 
(Wohler.) — Distilled with excess of concentrated hjdnodic acid , it is 
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completely resolved into carbonic acid, iodide of methyl, and an acid 
having the composition C 14 H 6 O s . (Matthiessen & Foster, vid inf l) 

C 2o H io 0 i2 + 2 HI = C 14 H c 0 3 + 2C-H 3 I + 2C0 2 . 

Combinations. Hemipinic acid dissolves with difficulty in cold water 
(Wohler) ; more readily than opianic acid. (Blyth.) 

Hemipinic acid is bibasic. (Laurent.) It forms hihasic (neutral) 
salts C 20 Ii 8 M 2 O 12 and mono-basic {acid) salts C 20 H 9 MO 13 . (Anderson.) The 
lead, silver, and ferric salts are insoluble. The last has a fine orange- 
yellow colour. (Blyth.) 

Ilemipinate of Ammonia. — Crystals permanent in the air. (Wohler.) 

Hemipinate of Potash. — a. Bibasic. — Easily soluble ; crystallises 
with difficulty. (Anderson.) — b. Monobasic. — Obtained by half saturat¬ 
ing aqueous hemipinic acid with potash, and evaporating. — Forms thick, 
six-sided tables. Has a strong acid reaction. Contains 14*3 p. c. water 
of crystallisation (5 At. = 14*55 p. c. Aq.), which it gives off at 100°. 
Easily soluble in water and alcohol. (Anderson.) 


20 C . 

... 120*0 ., 

... 45*42 ... 

Anderson. 
. 45*04 

9 H . 

.... 9*0 

... 3-40 .. 

. ... 3*46 

11 O . 

.... 33*0 

... 33-32 ... 

. 33*62 

KO . 

... 47*2 .. 

... 17-86 ... 

. 17*88 

C-^K-'KO 1 -. 

.... 264*2 . 

... 100*00 

. 100*00 


Ilemipinate of Lead. — White precipitate insoluble in water. It 
dissolves in aqueous acetate of lead and afterwards separates in trans¬ 
parent crystalline nodules. (Wohler.) 

Hemipinate of Silver. — Bibasic .— White precipitate insoluble in 
water. 


20 C. 

. 120 .. 

27*28 ... 

Wohler. * 
..... 27*19 .. 

Blyth. 
.. 27*98 

8 H.. 

. 8 

... 1*81 ... 

1*83 .. 

.. 2*00 

10 0. 

. SO . 

... 18*18 ... 

. 18*10 

... 17*27 

2 AgO . 

. 232 . 

... 52*73 ... 

. 52*S8 .. 

... 52*75 

CWAgSQ 12 .. 

. 440 . 

... 100*00 ... 

. 300*00 

... 100*00 


Contains 53*05 p. c. AgO. (Anderson.) 


Hemipinic acid dissolves more readily in alcohol than in water. 
(Wohler.) It is easily soluble in ether. (Blyth.) 


"IF Appendix to Hemipinic Acid. 

Acid produced by the decomposition of Hemipinic Acid. 

C u H 6 O s . 

A. Matthiessen & G. C. Foster, Proceedings of the Royal Society, 11,5s. 

Obtained by distilling hemipinic acid with concentrated aqueous 
liydriodic acid (rid sup.) and evaporating tbe residue on the water-bath : 
purified by crystallisation from -water. It forms colourless, needle-shaped." 























432 PRIMARY NUCLEUS CW 5 : OXYGEN-NUCLEUS C 20 H 10 O 6 . 


crystals. Its aqueous solution has a strong acid reaction to test-paper. 
At 100°, the crystals lose 14*80 p. c. water (3 HO = 14*92 p. c.), and 
slowly sublime. 

Matthiessen & Poster. 


Dried at 100°. 


mean* 

14 C . 

... 84 .... 

, 54*54 .... 

.... 54*39 

6 H. 

... 6 .... 

. 3*90 .... 

. 3*91 

8 0. 

... 64 .... 

. 41*56 .... 

. 41*70 

C 14 H 6 O s . 

.... 154 ... 

. 100*00 ... 

. 100*00 


The composition of this acid assigns it a place in the following series. 

C 14 H 6 0 2 Oil of bitter almonds. 

C 14 H 6 0 4 Benzoic acid. 

C 14 H 6 Q 6 Salicylic acid. 

C 14 H 6 O s Acid from hemipinic acid (M. & P.) 

C l4 H 6 0 10 Gallic acid. 

? C 14 H 6 0 13 Tannoxvlic acid. 

Its behaviour with ferric chloride ( inf, 1) connects it with salicylic and gallic acid. 

Heated for some time to a little above 100°, it gradually becomes 
brown; the same change takes place when a 'pure aqueous solution is 
evaporated on the water-bath, but appears to be prevented by the 
presence of a trace of hydriodic acid. 

It is moderately soluble in cold water ; very soluble in hot water. 

It has decided acid properties, but none of its salts have yet been 
obtained pure. Its alkaline and alkaline-earthy salts are very quickly 
coloured brown in the air. The lead-salt is a. yellowish white, curdy 
precipitate; the silver-salt decomposes almost instantaneously, even in 
the cold, with separation of metallic silver; the copper-salt is decomposed 
at 100°, with separation of suboxide of copper. With sesquichloride of 
iron , the acid or its ammonia-salt gives an intense indigo-blue coloration, 
which is destroyed by strong acids, and changed to blood-red by ammonia. 
In a clear mixture of sesquichloride of iron with red prussiate of potash , 
it causes an immediate precipitate of prussian blue. 

The acid dissolves very readily in hot alcohol and ether. 


Sulphopianic Acid. 
C 20 H 10 S 2 O s = C'°H 10 O 6 ,S 2 O 2 . 


Wohler. Ann. Pharm . 50, 12. 

Comp, page 428. When washed sulphuretted hydrogen gas is passed 
into aqueous opianic acid heated to 70°, the solution becomes turbid and 
deposits sulphopianic acid, the formation of which does not cease till 
after the sulphuretted hydrogen has been passed through the solution for 
a day. 

Yellowish powder, which, if heated while still immersed in the 
mother-liquor, melts to a pale yellow, clear oil which solidifies on cooling. 
The alcoholic solution yields slender, pale yellow transparent prisms, 
which soften below 100 u , melt completely below 100°, and cannot after¬ 
wards be obtained in the crystalline form by spontaneous evaporation ol 
their alcoholic solution. 
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Amorphous. 


'Wohler. 

20 C . 

. 120 .... 

53*10 ... 

..... 53*15 

10 H. 

. 10 .... 

4*42 ... 

. 4*19 

2 S . 

. 32 .... 

14*16 ... 

. 14*32 

8 0. 

. 64 .... 

28*32 ... 

. 28*34 

C M H 10 S-’O s 

. 226 .... 

100*00 ... 

. 100*00 


It is therefore opianic acid having 2 At. O replaced by 2S, or 2HQ by 2HS. 
Wohler originally gave the formula C-°H 9 S 2 O s , which was altered by Gerhardt (Compt. 
c/dm. 1, 61), and Laurent ( Compt. rend. 20, 1118, 21, 1418.) 

Decompositions. When heated above its melting point, it emits a 
strong sulphur-yellow vapour, which thickens to fine yellow crystalline 
needles, insoluble in water, easily soluble in alcohol. — It- burns with 
flame and the odour of sulphurous acid. —In alkaline solution, it decom¬ 
poses after a while, with formation of metallic sulphide. 

Combinations. It dissolves in alkalis , forming a yellow solution 
which, when recently prepared, may be precipitated by acids without 
evolution of sulphuretted hydrogen. 

Sulphopianate of Lead. — Ammoniacal sulphopianic acid added to 
neutral acetate of lead, throws down a copious brown-yellow precipitate 
which becomes brown-black after a while, under the liquid, and at the 
boiling beat is immediately converted into black sulphide of lead. 

Sulphopicmate of Silver. —A solution of sulphopianic acid in ammonia 
forms with nitrate of silver, a brown-yellow precipitate, which, if left 
under the liquid, changes after a wliile to black-brown sulphide of silver. 
If quickly filtered and dried in vacuo, the precipitate may be melted on 
paper without loss of weight. When burnt, it leaves black sulphide of 
silver. It contains quantities of silver varying from 2$ to 37 per cent. 
(C M H 9 AgS 3 O s =32*43 p. c. Ag.). 

The same precipitates are obtained wdth lead' and silver-salts, by 
dissolving the sulphopianic acid in boiling mono-hydrosulphate of am¬ 
monia, volatilising the excess of the base, and then adding the metallic 
salts. Sulphopianic acid is therefore not a sulphide, since it combines, 
not with sulphur-bases, but with oxides. 

Sulphopianic dissolves readily in alcohol, forming a yellow solution. 


Conjugated Compounds of the Opian-series. 

Opianate of Ethyl, 

• C 24 H u O , ° = C 4 H 5 0,C ffl H 5 0 9 . 


Wohler. Ann. Pharm . 50, 5. 

Anderson. Ann. Pharm. 86 , 393. 

Opianic ether, Opiannaphilia, Opiatisdure-dther, Opian-i'mester. 

Formation and Preparation. — When a warm alcoholic solution of 
opianic acid is saturated with sulphurous acid, and the liquid somewhat 
concentrated, opianic ether crystallises out on cooling. (Wohler.) — It 
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was once accidentally obtained by mixing alcoholic opianate of potash 
with hydrochloric acid. (Anderson.) It is not produced by saturating alco¬ 
holic opianic acid with hydrochloric acid gas. (Wohler.) 

Properties. Slender, white prisms united in tufts and spherical 
masses. (Wohler.) Colourless needles melting at 92*2° (Anderson), 
without loss of weight. (Wohler.) Under water it melts at 92*2° 
(Anderson), near 100° (Wohler), forming a transparent oil which sinks 
to the bottom, and on cooling immediately solidifies, with great contrac¬ 
tion of volume, in white radiating masses, like wavellite,—but if heated 
above the melting point, remains soft and amorphous for a long time, 
even after cooling, and does not solidify for some time after. When 
heated between two basins, it sublimes without alteration. It is inodorous, 
has a slightly bitter taste, probably from decomposition. (Wohler.) 


24 C. 

.... 144 . 

... 60*50 ... 

Wohler. 
. 60*50 

Anderson. 
.... 59*86 

14 H. 

.... 14 . 

... 5*88 ... 

. 5*77 , 

.... 5*90 

10 0. 

. 80 . 

.. 33*62 ... 

. 33*73 , 

.... 34*24 

C 4 H 5 O,C= 0 H 3 O 3 .... 

.... 238 . 

... 100*00 ... 

. 100*00 , 

.... 100*00 


This is Anderson’s formula. Wohler formerly supposed it to be C 4 H 5 O,C 20 II s O 9 . 

When heated per se, it requires a very high temperature to decompose 
it; but it is resolved into opianic acid and alcohol by boiling with water , 
and by distillation with potash-ley. (Wohler.) 

It is insoluble in water , but dissolves readily in alcohol and in ether. 


Ethyl-hemipinic Acid. 

C 24 H 14 0 12 = C 4 H 6 O 2 ,C 20 H 8 O 10 . 

Anderson. Ann. Pharm. 86, 195. 

Acid Hemipinic ether ; Aeilierhemipinsdure 3 TVeinliemiphuaiire. 

Produced by passing hydrochloric acid gas into a solution of hemi¬ 
pinic acid in absolute alcohol. 

Properties. Needles grouped in tufts, which melt to a transparent 
liquid at 132*2° when heated alone, and at the boiling point under water. 
It has a strong acid reaction. Gives off 9‘93 p. c. water at 100° (calcu¬ 
lation 3 Aq. = 3*60 p. c.). 


24 C ... 

.... 144 . 

... 56*69 . 

Anderson. 

56*45 

14 H. 

.... 14 . 

... 5*51 .. 


12 0... 

.... 96 . 

... 37*80 .. 

. 37*88 

C 4 H 5 O,HO,C 20 H s O M .... 

. 254 . 

... 100*00 .. 

. 100*00 


Yields alcohol when boiled with potash. 

It dissolves sparingly in cold, somewhat more freely in boiling 
water. 

The ethyl-hemipinates are difficult to obtain pure. Aqueous hemi- 
pinic acid does not precipitate lead or silver salts, but forms a bulky, 
brown-yellow precipitate with sesqiiichloride of iron. 
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Ethyl-hem ip mate of Baryta, — Obtained by digesting the acid with 
carbonate of baryta. Small tufts of needles which appear to decompose 
with great facility. 


Opiammone. 

C 40 H 19 N0 16 = C 40 H 17 AdC u ,Q 2 . 

Wohler. Ann. Phann . 50, 6. 

Binojjiammone (Anderson, Ann. PJtarm. 86, 189.) 

Formation . In the decomposition of opianate of ammonia by heat. 
(Comp, xiv, 429.) 

Preparation . A solution of opianic acid in ammonia is evaporated to 
dryness at a gentle heat; the transparent amorphous residue is kept at a 
heat somewhat above 100° and constantly stirred as long as it smells of 
ammonia ; and the mass, which has now become pale yellow and insoluble 
in water, is freed by boiling with water from any opianate of ammonia 
that may have escaped decomposition. 

Properties. Pale yellow powder consisting of microscopic, translucent, 
crystalline lumps ; in the perfectly pure state, it would probably be 
colourless. Melts easily when heated, and creeps up the side of the 
vessel, without subliming. 


40 C . 

. 240 , 

... 59*85 ... 

Wohler. 
mean . 

. 59*86 

19 H. 

.... 19 . 

... 4*74 ... 

. 4*88 

N. 

.... 14 . ( 

... 3*48 ... 


16 O. 

. 128 

... 31*93 ... 

. 31*51 

C 40 H l9 NO 10 .... 

.... 401 . 

... 100*00 ... 

. 100*00 


■Wohler former!v supposed it to be C 40 H 1 ; inO 6 .—Opiammone = 2 At. C- c Ii 10 O 50 
+ 1 At. NH 3 — 4 At. HO 

Decompositions. 1 . Opiammoue somewhat strongly heated in contact 
with the air, smells like melting opianic acid, and gives off a yellow 
vapour. —2. When it is boiled for some time with * water , a small portion 
dissolves, probably in consequence of decomposition. Heated with water 
to 150° in a sealed tube, it dissolves completely, forming a clear pale 
yellow liquid, which on cooling deposits crystals of opianic acid, while 
opianate of ammonia remains in solution. — 3. It dissolves in cold oil of 
vitriol , forming au orange-yellow solution, which is rendered milky by 
■water, but becomes clear again when heated, and deposits crystals of 
opianic acid on cooling, an ammoniacal salt being formed at the same 
time. —It is not altered by hot dilute acids. — 4. An aqueous solution 
of pure potash or carbonat-e of potash dissolves opiammone after a few 
seconds, with evolution of ammonia, forming a uranium-yellow solution. 
On boiling the solution, f of the ammonia belonging to the opiammone 
escapes, and hydrochloric acid then precipitates yellow flocks of xantho- 
penic acid, ^whilst the filtrate on cooling yields crystals of opianic acid 
mixed with xanthopenic acid. 


2 F 2 
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Opiammone is insoluble in cold water. In boiling alcohol, it dissolves 
slowly but abundantly, forming a certain quantity of opianic acid, which 
crystallises by spontaneous evaporation. (Wohler.) 


Appendix to Opiammone. 

Xantkopenic Acid. 


Wohler. Ann. Pharm. 50, 9. 

Prepared by boiling opiammone with potash-ley (me?, sup.). 

Beautiful yellow flocks, forming when dry, a lemon-yellow powder, which appears 
crystalline under the microscope. Fusible. Gives off ammonia when heated with 
soda-Hme. Dissolves in alkalis with fine yellow colour. 


Teropiammone, 

C 60 H 29 NO 2G = C 40 H 17 AdO 16 ? C 20 H 10 O 10 . 

Anderson. Ann. Pharm,, 86, 187. 

Produced in variable, but always very small quantity, together with 
many other products, when opian is decomposed by dilute nitric acid 
(p. 423, B); purified by washiug with alcohol and recrystallisation from 
boiling alcohol. 

Small colourless needles. 





Anderson. 


At 100°. 


mean. 

60 C . 

. 360 .... 

58*91 ... 

. 59-20 

29 H. 

. 29 .... 

4*74 ... 

. 4-98 

N. 

. 14 .... 

2*29 .... 

. 2-12 

26 O. 

. 208 .... 

34-06 .... 

. 33-70 


C G0 H 29 NO- 6 . 611 .... 100-00 . 100*00 


Decompositions. Cold oil of vitriol dissolves teropiammone with 
yellow, or, when heated, with fine crimson colour. — Teropiammone is 
not decomposed by hydrochloric acid or ammonia, but nitric acid decom¬ 
poses it; it is also decomposed by potash into ammonia and opianic 
acid. 

It dissolves sparingly in cold, somewhat more in boiling alcohol and 
in ether . (Anderson.) 
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Oxyiodo-nucleus C 20 IH 9 O 6 . 

lodopianyl. 

C 20 IH°O 8 = C 2 °IH 9 0 6 ,0 2 . 

Anderson. Ann. Pharm. 98, 48. 

lodomeconm, Hydrure d’iodopianyle. (Gerhardt, Traite, 4, 1049.) 

Formation and Preparation. When chloride of iodine is added to 
aqueous opianyl, and the mixture left to itself for several days in a warm 
place, long crystals form in it, contaminated by free iodine. They are 
purified by recrystallisation from boiling alcohol. 

Properties. Colourless needles, which melt at 112° to a colourless 
liquid. 


20 C .. 

. 120-0 . 

... 37*48 .... 

Anderson. 
. 37*16 

9 H . 

. 9-0 . 

... 2 81 .... 

. 2*96 

I . 

. 127*1 . 

... 39*70 .... 

. 39*48 

8 O . 

. 64*0 . 

... 20*01 ... 

. 20*40 

C-°IH 9 O s ... 

. 320*1 . 

.... 100*00 ... 

. 100*00 


Decompositions. Melts at a temperature above 100° to a brown 
liquid, which decomposes at a stronger heat, with volatilisation of iodine, 
— It dissolves in oil of vitriol, forming a dark-coloured liquid when 
heated. — It is decomposed by nitric acid , with separation of iodine. 

It is nearly insoluble in water, more soluble in alcohol and ether. 


Bromine-micleus C 20 Br 4 H 12 . 

Brominated Oil of Turpentine. 

C 20 Br 4 H 12 . 

Deville. Ann. Chim. Phys. 75, 63; /. Pharm. 26, 678. 

Bromterpenthinol , Terpenthinolhromur. (Lowig.) Bromure d’essence de tercben- 
thine . (Deville.) Essence de terebenthine quadribrome. 

Formation and Preparation. Oil of turpentine is gradually mixed 
with small quantities of bromine, till a dark red, fuming, viscid, heavy 
liquid is produced ; this liquid is partially decolorised by animal charcoal; 
and the free hydrobromic acid and water contained in it are removed by 
agitation with chalk and chloride of calcium. 

Properties. Sp, gr. 1*975 at 20°. — Dextro-rotatory. 





Deville. 
mean . 

20 C. 

. 120 ... 

.. 26*55 ... 

. 27*43 

4 Br. 

. 320 ... 

.. 70*79 


12 H .. 

. 12 .. 

.. 2*66 ... 

. 3*00 

C»Br*H E . 

.. 452 .. 

.. 100*00 



Isomeric with bromoterebene. 
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Bromoterebene, 

C 20 Br 4 H 12 . 


Devxlle. Ami. Chim. Phys . 75, 51; J. pr. Ckem. 22, 92; J. Pharm. 

28, 666. 

When bromine is slowly dropped into well-cooled terebene, till the 
liquid acquires a deep red colour, a large quantity of hydrobromic acid is 
given off, and bromoterebene is formed, -which may be decolorised, though 
not completely, by treatment with animal charcoal. 

Reddish, yiscid liquid, of sp. gr. 1*978 at 20°. 


Deville. 
mean . 

20 C . 120 .... 26-55 . 27*43 

4 Er. 320.... 70*79 

12 II . 12 .... 2*66 ........ 2*95 


C-°Bi* 4 E 12 .. 452 .... 100*00 


Isomeric with brominated oil of turpentine. 

When heated, it gives off hydrobromic acid (which yields free bromine, 
in contact with the air) and leaves a residue of charcoal. 


Oxylr(mine-nucleus C 20 BrH 3 O 6 , 

Bromopianyl. 

C 20 H 5 BrO 8 = C 20 BrH s O 6 ,O 2 . 

Anderson. Ann Phar . 98 , 48 . 

Bromomeconin 3 Hydrure de bromoyianyle. (Gerbardt, Traite, 4, 1049.) 

Mrmatbn and Preparation . When hromine-water is gradually 
added to aqueous opianyl, crystals of bromopianyl separate out, and may 
be purified by recrystallisation from boiling alcohol. 

Properties. * Colourless needles, which melt at 167°, and behave in 
other respects like chloropianyl. 


20 C ... 

. 120 .... 

43*95 ..., 

Anderson. 
. 43*81 

9 H. 

. 9 .... 

3-29 .... 

..... 3*40 

Br. 

. so .... 

29*30 .... 

. 29*21 

8 0 . 

. 64 .... 

23*46 .... 

. 23*58 

CWBrO 3 . 

. 273 .... 

100*00 .... 

. 100*00 


Dissolves sparingly in tvater, more readily in alcohol and ether. 



















CHLORINATED OIL OF TURPENTINE. 
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Chlorine-nucleus C 80 CPH M 

Bichloroterebene, 

C 20 C1 2 H 14 . 

Detille. Ann. Chim. Phys. 75, 49; J, pr. Chem. 22, 91; J. Pharm . 
26, 665; Poyy. 51, 433. 

Monochlortereh&ne. 

When the product obtained, together with hydrochloric acid and 
hydrochlorate of terebene, by the distillation of quadrichloroterebene, is 
heated with a quantity of potash-ley sufficient to saturate the hydro¬ 
chloric acid which is set free, bichloroterebene. is produced, and may be 
dehydrated by rectification over chloride of calcium; 

3C-°C1 4 H 12 = 20 G + 2 C 20 CI 2 H 14 + 8 HC1. (Deville.) 

Colourless oil, of sp. gr. 1*137 at 20°; refracting power 1 '5186 
(Deville), 1*531. (Becquerel & Cahours, Pogg. 51, 427.) 


20 C . 

.... 120 

58*53 ..., 

Deville. 

mean. 

. 58*27 

2 Cl. 

.... 71 ... 

.. 34*63 


14 H . 

.... 14 .. 

.. 6*84 .... 

. 6*83 

C 20 Cl 2 H H .... 

.... 205 .. 

.. 100‘00 



It is resolved by heat into hydrochlorate of terebene (p. 274), and a 
residue of charcoal. 


Chlorine-nucleus C 20 C1 4 H 12 . 

Chlorinated Oil of Turpentine. 

C 20 C1 4 H 12 . 


Deville. Ann. Chim. Phys. 75, 57; J. Pharm. 26, 672; J. pr. Chem. 

22, 97. — Pogg. 51, 433. 

Clilorterpenthin61, Terpentinolchlorilr. (Lcbvig.) Chlorocampfthie. (Deville.) 
Chlorocamphose. (Laurent.) Essence de tcrchenthine quadrichlore. (Gerhardt.) 

Formation and Preparation. —-When chlorine gas is very slowly 
passed over artificial camphor (p. 265), a small quantity of hydrochloric 
acid gas is evolved, and there is formed a liquid coloured yellow by 
chlorine (C 20 H 12 C1 4 ,HC1, according to Deville), which decomposes with 
explosion, even in the atmosphere of chlorine, but still more in contact 
with the air, giving off hydrochloric acid gas and chlorine, and solidifying 
to crystalline chlorinated oil of turpentine. — It is also produced, mixed with 
quadrichloroterebene, by passing chlorine into oil of turpentine (p. 248). 

Propa'ties. Crystalline mass of sp. gr. 1*5 at 8°, and refracting 
power = 1*5448. Melts without volatilising between 110° and 115°. 
lias no optical rotatory power. 
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20 C . 

. 120 ... 

. 43*79 ... 

Devilie. 

mean. 

. 43*54 

4 Cl. 

. 142 ... 

. 51*83 


12 H . 

. 12 ... 

. 4*38 ... 

. 4*80 


C 20 C1 4 H 12 . 274 .... 100*00 


Isomeric with quadrichloroterebene. 

Decompositions . When slowly heated, it gives off a large quantity of 
hydrochloric acid gas, with separation of charcoal, and yields a distillate 
consisting of chlorinated oil of turpentine, artificial camphor, a body 
containing less chlorine, probably C 20 H U C1 2 , and a large quantity of 
hydrochlorate of terebene. 


Quadricliloroterebene. 

C 20 CW-P. 

Deville. Ann. . Chim . Phys. 75, 48; J. pr. Ghem. 22, 90; J. Pharm . 

26, 664. — Poyg. 51, 433. 

Chlorottrebene. 

Formation and Preparation. Chlorine gas is passed through terebene 
well cooled and exposed to diffused day-light, as long as any of it is 
absorbed, whereupon hydrochloric acid gas is abundantly evolved, so that 
the bottle containing the terebene is liable to burst, unless it be frequently 
opened. — The compound is also obtained, together with chlorinated oil of turpentine, 
when chlorine gas is passed into oil of turpentine (p. 248). 

Colourless viscid oil of sp. gr. 1 36 at 156°, refractingpower= 1*5294, 
and no rotatory power. / Has a peculiar camphorous odour. 


20 C . 

.... 120 ... 

. 43*79 ... 

Devilie. 

mean. 

. 43*67 

4 Cl . 

. 142 ... 

.. 51*83 


12 H. 

.... 12 ... 

, 4*38 ... 

. 4*73 

.... 

. 274 .. 

.. 100*00 



Isomeric with chlorinated oil of turpentine. 

Quadrichloroterebene blackens when heated, gives off a large quan¬ 
tity of hydrochloric acid gas, and yields a colourless distillate consisting 
of aqueous hydrochloric acid gas, bichloroterebeue, hydrochlorate of tere- 
hene, and undecomposed quadrichloroterebene, while charcoal remains 
behind. If the heat be quickly applied, the distillate is red, blue, and 
ultimately black, and contains a large quantity of bydrochlorate of 
terebene; 2C 20 CPH 12 =20C + C 20 H 16 ; HC1~7HCL (Devilie.) 













TERCHLOROTHYMOL. 
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Occychlorine-nucleus C 20 ClH 9 O 6 . 

Chloropianyl. 

C 20 C1H 9 0 8 = C 20 ClH 9 O 6 ,O 3 . 

Anderson. Ann. Pharm . 98, 47. 

Chloromeconin, Hydrure de chloropianyle . (Gerhardt, Trait §, 4, 1049.) 

Formation and Preparation . "When chlorine gas is passed into a 
cold-saturated aqueous solution of opianyl, an abundant crop of crystals 
quickly separates; consisting of chloropianyl, which may be purified by 
recrystallisation from alcohol. — It is likewise produced when dry chlo¬ 
rine gas is passed over melted opianyl. 

Properties. Colourless needles, which melt at 175° and sublime un- 
decomposed at higher4emperatures. 


20 C . 

. 120-0 .. 

.. 52*51 .... 

Anderson. 
. 52*45 

9 H . 

. 9-0 .. 

.. 3'93 .... 

. 4*24 

Cl. 

. ,35 5 ... 

.. 15*53 .... 

. 15*17 

8 O . 

. 64-0 .. 

.. 28-03 .... 

. 28*14 

c^cmw....... 

. 228*5 .. 

.. 100-00 .... 

. 100*00 


Decompositions. Dissolves in cold oil of vitriol, assumes a greenish 
blue colour when heated therewith, and on subsequent addition of water 
deposits brown flocks which dissolve with red colour in alkalis.—It 
dissolves with red colour in nitric add , and is decomposed by heating. 

Combinations. It dissolves sparingly in cold, somewhat more freely 
in boiling water ,—in alkalis to about the same amount as in water, and 
without decomposition. 

It is soluble in alcohol and in ether. 


Oxychlorine-mideus C 20 CPH u O 2 . 

Terclilorotliymol. 

C 20 Cl 3 H n O 2 . 

Lallemand, (1856.) Compt. rend. 43, 370; JV. Ann. Chim. Phys. 49, 
3 58; Ann. Pharm. 101, 123, and 102, 122. 

Thy molt richlori. 

Formation (p. 411). 

Preparation. Chlorine gas is passed into thymol in diffused day¬ 
light—care being taken to avoid too much heating—till the thymol has 
absorbed a quantity of chlorine equal to f of its weight. On leaving the 
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product to stand, long yellow needles are formed, which ultimately cause 
it to solidify: they may be purified by expressing the remaining liquid 
and recrystallising from ether-alcohol. 

Lemon-yellow, oblique rhombic prisms, which melt at 61° and have 
an intoxicating odour. 

The compound decomposes at ISO 0 . — Heated with oil of vitriol to 
100°, it is converted into a colourless liquid, which floats on the oil of 
vitriol, solidifies on cooling, and, after solution in aqueous potash, preci¬ 
pitation with hydrochloric acid, and drying, forms silky, talc-like flocks. 
This substance has at first an agreeable odour of benzoin, melts at 45°, 
and distils without decomposition at 250° ; it dissolves in ammonia and 
forms a salt, crystallising in slender needles,—whence it is probably 
terchlorocarbolic acid; (xi, 181) with which it appears to agree in com¬ 
position. 


Oxychlorine-nucleus C 20 C1 5 H 9 0 2 . 

QuintichlorothymoL 

C 20 CPH 9 O 2 . 

Lallemand. (1856.) Compt. rend . 43. 376; JY. Ann. Chirn. Phys . 49, 

158; Ann. Pharm, . 10, 123, and 102, 123. 

Thymol pentachlort ou quintichlorS. 

Formation (p. 411). 

Preparation. When thymol is exposed for a considerable time to 
the action of dry chlorine gas in bright daylight, a reddish yellow gluti¬ 
nous oil is formed, in which, after a while, crystals of quintichlorothymol 
make their appearance : they may be purified by recrystallisation from 
ether. 

Properties. Colourless, very hard crystals, having the form of ter- 
chiorothymol (according to another statement of Lallemand, it has the form of 
thymol), melting at 98°, and containing 5$ p. c. chlorine (calculation — 
55*03 Cl). 

Decomposes at 200°, giving off hydrochloric acid gas and propylene 
gas (C 6 H 6 ), while a solid product (terchlorotoluenol) collects in the neck 
of the retort, and charcoal remains behind: 

2 C 20 H 9 Cl 5 O 2 - C 14 H 5 C1 3 0 2 + C G H G + 7HC1 + 2CO 4- 18C. 

In one experiment, in which very pure quintichlorothymol was heated, the carbonic 
oxide evolved towards the end of the process was mixed with marsh-gas, and the solid 
distillate, melting at 150°, and crystallising from alcohol in needles, had the composition 
C 14 H 4 C1 4 0 2 , and was therefore quadrichlorotoluenol: 2C 20 H 3 Cl 5 O 2 = C 14 H 4 C1 4 0 2 + 
C G H 6 + 6HC1 + CH 2 + 2CO 4- 17C. Impure quintichlorothymol yielded also by- 
distillation a large quantity of liquid product, which, after the solid products had 
been removed by weak potash-ley, boiled at 265° (or, according to Lallemand’s first 
statement, at 365°), and had the composition of bichlorocumol (xiii, 346).-—Stenhouse, 
by passing cblorine-gas over the crystals from ptychotis-oil (p. 411) previously examined 
by him (Ann. Pharm. 93, 2G9), obtained dark yellow crystals, which were less soluble 
in cold alcohol and ether than thymol, and after recrystallisation from hot alcohol, 
pressing and drying in vacuo, contained 40*26 p. c. C, 3*99 H, 43*09 Cl, and 12*66 0, 
whence Stenkouse deduced the formula C 44 C1 8 H 26 0 10 . 



MECONIN-HYPONITRIC ACID. 
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Oxynitro-nucleus C 20 XH 9 O 6 , 

Nitropianyl. 

C 20 H 9 NO 13 = C 20 XH 9 O G .O 2 . 

Anderson. P. Soc . Edinburgh Transact 21, 204; Ann, Pharm. OS, 40. 

Niiromeconin. Hydrure cle nitropianyle, (Gerhardt, Trait6 4 , 1049.) 

Formation and Preparation . Opianyl dissolves abundantly in cold 
concentrated nitric acid, the solution giving off red fumes when heated. 
On diluting with water, bulky crystals separate, which may be obtained 
pure by washing and recrystallisation from boiling alcohol. 

Properties. White needles and prisms, melting at 160° to a trans¬ 
parent liquid, which solidifies in the crystalline form on cooling. 
Neutral. 


Anderson. 


20 C . 

. 120 .. 

.. 50-20 .... 

.... 50*11 

9 H. 

. 9 .., 

.. 3*76 .... 

.... 3*92 

N . 

. 14 .. 

.. 5*85 


12 O . 

. 96 .. 

.. 40*19 


C 20 XH 9 O s . 

. 239 

.. 100*00 



Decompositions, 1. Heated in small quantities on platinum-foil, it 
volatilises almost without decomposition, leaving only a small quantity 
of charcoal; but, if heated in a test-tube, it decomposes suddenly and 
leaves a large quantity of porous charcoal. — 2. With oil of vitriol , it 
turns yellow, and dissolves to a red liquid when heated. —3. Boiled with 
ammonia or potash , it forms, without decomposition, a yellow solution 
which does not deposit anything on cooling or on addition of acids. 

Combinations. Nitropianyl dissolves sparingly in cold, somewhat 
more freely in boiling water: it is insoluble in hydrochloric acid , but 
dissolves in cold strong nitric acid , separating in flocks when the solution 
is diluted. In cold ammonia and potash, it is not more soluble than in 
water. It is not precipitated by metallic salts . 

It dissolves in boiling alcohol and ether . 


Appendix to Nitropianyl . 


Meconin-hyponitric Acid. 

C 20 H 9 NO 12 . 


Couerbe. Ann. Chim . Phys. 50,347, and 59, 141. 

A ci d hyp on i tromeconi que, Meconinuntersalpetersaure, Meconinsalpclcrsaure, 
Nitromeconinsaure. 

Formation and Preparation . When the solution of opianyl in nitric acid is exposed 
to dryness in the water-bath, a fused mass remains, which solidifies in the crystalline 
form on cooling-. It is purified by reerystallisation from water and alcohol.—Anderson 
(Ami. Pharm . 98, 47) did not obtain it by this process. 
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Properties . Colourless or slightly yellow, long, thin, four-sided prisms with 
rectangular base. Has a strong acid reaction. Melts at 150°. 


20 C ... 

... 120 .. 

.. 50-20 . 

Couerbe. 
.... 50-24 

9 H. 

... 9 .. 

.. 3*76 .... 

.... 3-98 

N. 

... 14 .. 

.. 5-85 .... 

.... 6-36 

12 0. 

... 96 .. 

.. 40*19 .... 

.... 39*42 

C 20 H 9 NO 12 . 

... 239 .. 

..'100*00 .... 

.... 100-00 


It is perhaps identical with Anderson’s nitropianyl, to which, however, Anderson 
ascribes other properties. 

Decompositions. Sublimes at 190°, with partial decomposition and the odour 
of bitter almonds. — When thrown on red-hot coals, it takes fire and burns away. 

Combinations. The compound dissolves in water , with light yellow colour. 

In concentrated acids , it dissolves when heated, and crystallises, without altera¬ 
tion, on cooling, or when the solution is diluted with water, the liquid then becoming 
colourless. — It dissolves readily in alkalis , with red colour, and is precipitated unaltered 
by acids. —With potash , it forms a very soluble salt. — It precipitates zhm-salts reddish 
yellow, cojqper-salts green , but forms no precipitate with the salts of limey magnesia , 
lead , mercury , or gold. 

It dissolves In alcohol with yellow colour, and forms a colourless solution in 
ether. 


Oxynitro-nucleus C 20 X 2 H 12 O 2 . 

BinitrothymoL 

C 20 H 12 X 2 O 10 = C 20 X 2 H 12 0 2 . 


Lallemand. (1856.) Compt. rend. 43, 376; abstr. Ann . Bharrn . 101, 

122; N, Ann. Chim. Phys. 49, 152. 

Thymol binitre, Acide liniirothymique , Dini trothymi ns dure . 

When nitric acid is slowly dropped into sulphothymolic acid, or into 
a solution of a sulphothymate, the liquid becomes slightly warm and 
deposits a reddish oil which soon solidifies. 

Crystals which melt at 55°. 

JSfitrosulphw'ic acid converts it into ternitrothymol.—When heated 
with alcohol and oil of vitriol , it is easily converted into solid binitro- 
thymolate of ethyl. 

It dissolves sparingly in water. 

With bases, it forms salts which crystallise in silky needles, detonate 
at 150°, and dissolve sparingly in water, to which however they impart 
a strong colour. 

Binitrothymate of Potash. — Orange-yellow in the [anhydrous,^ruby- 
red in the hydrated, state. Very little soluble in water. 

Binitrothymate of Lead. —Contains 32*7 p. c. oxide of lead, and 
is therefore C 20 H ll X 2 PbO 2 (calculation = 32*65 PbO). Dissolves very 
sparingly in water. 
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Binitrothymate of Silver is very sparingly soluble in water. 

In alcohol and ether , binitrothymol dissolves in all proportions, 
separating as an oil when tbe solvent evaporates. 


Oxymtro-nucleus C 20 X 3 H n O 2 . 

Ternitrothymol., 

C 20 H u X 3 O u = C 20 X 3 H i:i O 2 . 


Lallemand. (1856.) Gompt. rend. 43, 376; AT. Ann. Chim. Phys . 49, 

152; Ann. Pharm. 101, 123. 

Thymol trinitre , Acid trinitrothymique, Trinitrothyminsuure. 

Formation and Preparation. Binitrothymol is dissolved in oil of 
vitriol, and a small quantity of nitric acid is gradually added, without 
allowing the mixture to get hot. On diluting with water, yellowish 
flocks of ternitrothymol are precipitated, which may be recrystallised 
from boiling water. 

Beautiful yellow needles, which melt at 100°, and decompose suddenly 
at a higher temperature. 

A mixture of oil of vitriol and alcohol readily converts it into solid 
ternitrothymic ether. 

Ternitrothymol dissolves sparingly in cold water . 

It unites with bases, forming yellow or orange-yellow salts, which 
detonate at 150°, and dissolve in water more readily than the binitro- 
thymates. The aqueous solution of ternitrothymate of potash precipitates 
the salts of the heavy metals. 

Ternitrothymate of Lead contains 28’83 p. c. lead oxide, and is there¬ 
fore C 20 X 3 H l0 PbO 3 (calculation = 28-86 PbO). * 

Ternitrothymol dissolves readily in alcohol and in ether. 


Primary Nucleus C 20 H 18 . 


Menthene. 

C 2°H 18 . 


Walter. (1839.) Gompt. rend . 8, 913; Ann. Chim. Phys. 72, 87; 
Pogg. 51, 1, 336; J. pr. Ghent, 14, 104; Ann. Pharm. 32, 288. 

Discovered by Walter in 1838. 

Formation. By distilling peppermint-camphor with anhydrous phos¬ 
phoric acid or oil of vitriol.—Probably also by heating peppermint- 
camphor with potassium. (Walter.) 
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PRIMARY NUCLEUS C 20 H 1S . 


Preparation. Small lamps of anhydrous phosphoric acid are 
gradually added to peppermint-camphor, as long as heat is thereby 
produced; the mixture, which separates into two layers, is distilled ; 
and the colourless distillate is twice rectified over anhydrous phosphoric 
acid (C 20 H 20 O 3 = 2HO + C 20 H 18 ). 

Properties. Transparent, colourless, thin liquid of sp. gr. 0*851 ; 
boiling between 161° and 163°. Has an agreeable peculiar odour (which 
it appears to lose when it contains water, and to recover by boiling with potash), and 
a refreshing taste. Vapour-density = 4-94. 


20 C . 

... 120 .. 

.. 86*96 . 

... 86*4 

C-vapour. 

Vol. 

!. 20 . 

Density. 
... 8*3200 

18 H. 

... 18 .. 

.. 13*04 . 

... 12*9 

H-gas .. 

. 18 . 

... 1*2474 

C ; ”H ls . 

... 138 .. 

.. 100*00 . 

... 99*3 

Menthene-vapour .. 

. 2 . 

... 9*5674 





1 . 

... 4*7837 


According to Kane {Phil. Mag. J. 16, 418; J. pr. Chem. 20, 439), it is C 21 H W . 
— Isomeric with camphin and sebacin. 


Decompositions. 1. Menthene, when set on fire, burns with a bright, 
smoky flame. — 2. Dry chlorine colours it green, with rise of tem¬ 
perature and evolution of hydrochloric acid, finally yellow, and converts 
it into pentachloromenthene. — 3. With bromine, it acquires a violet, 
with iodine, a red colour. — 4* It is not decomposed by cold concentrated 
nitric acid; with the hot concentrated acid, it turns green, with evolution 
of nitrous and carbonic acids, then red, floats at first upon the acid, but 
ultimately mixes with it, forming a peculiar acid (C 20 H 18 O 18 ) together 
with flocks insoluble in water, and a small quantity of an oil slightly 
soluble in water. — When menthene is heated with strong nitric acid 
10 or 15 times, or as long as nitrous acid continues to escape, the liquid 
then diluted with water, the precipitated white flocks separated by 
filtration, the concentrated filtrate repeatedly heated with alcohol to 
remove undecomposed nitric acid, then dissolved in water, and again 
evaporated in vacuo, the acid remains in the form of a yellow oil, which 
contains 42*77 p. c. G, 6’61 H, and 50*62 0 (therefore C 20 H 18 O 18 ), 
decomposes by distillation, and is soluble in water and in alcohol. —- 
5. Menthene is not altered by cold oil of vitriol or by potassium . 
(Walter.) 

Combinations. With Hydrochloric Acid. — Ilydrochlorate of Men¬ 
thene, C 20 H 1[) C1. — Chlormenthose (Laurent, Pev. Scient. 14, 341).— 
Chloromenthene (Walter), a. Chlormenthen (Lowig.)— Fused pepper¬ 
mint-camphor is distilled from a tubulated retort with pentachloride of 
phosphorus added gradually and in slight excess ; the chlorophosphoric acid 
(terchlovide of phosphorus, according to "Walter), which first passes over, is 
removed ; and then the yellow oil which passes over at a higher tempera¬ 
ture is collected : this oil is washed with cold water, and rectified several 
times over pentachloride of phosphorus, washed with solution of car¬ 
bonate of soda and with water, shaken up with chloride of calcium, and 
dried in vacuo (Gerliardt, N. J. Pharm. 14, 224) : 

C-°H- G 0 2 v PCI 5 = PC1 3 0 2 + IICl + C-°H 10 C1. 

It is a very pale yellow oil, lighter than water, boiling at 204°, not 
however constantly, and with blackening and evolution of hydrochloric 
acid; has a peculiar odour, like that of nutmeg*flowers, and a refreshing 
taste. 
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20 C . 

... 120*0 

68*7 .... 

Walter. 
. 68*9 

19 H . 

... 19*0 ... 

.. 10*8 .... 

. 10*5 

Cl . 

... 35*5 ... 

.. 20*5 .... 

. 20*9 

C-°H 1S ,HC1. 

... 174-5 ... 

.. 100*0 .... 

. 100*3 


According to Walter, it is chloromethene, C-°H 17 C1; according to Kane ( Phil. 
Mag. J. 16, 418), C 21 H 1S C1; according to Gerliardt (N. J. JPharm. 14, 224), 
C 20 H 19 C1. — It is not yet, however, absolutely proved to be hydrochlorate of menthene, 
(Schwanert.j 

The chlorine-compound when set on fire, burns with a smoky green- 
edged flame. With cold oil of 'vitriol it acquires a blood-red colour. 
Heated with 'potassium , it is violently decomposed, with formation of 
chloride of potassium; if the action takes place in the cold, the metal 
becomes covered with a brown crust. It is not altered by alcoholic potash 
even at the boiling heat. 

The chlorine-compound dissolves sparingly in water, easily in alcohol 
and wood-spirit, very easily in ether and in oil of turpentine. 

Menthene is insoluble in water. With a small quantity of alcohol or 
ether, it forms a turbid mixture; with large quantities, a clear mixture. 
It dissolves with moderate facility in wood-spirit, very easily in oil of 
urpentine . 


Sebacin. 

C 30 H 18 . 

T. Petersen. (1857.) Ann. Pharm. 103, 187; abstr. Chem . Centr. 
1857, 907; J.pr. Chem. 73, 72. 

Formation. By dry distillation of sebate of lime mixed with excess 
of lime. 

Preparation* Sebate of lime, mixed with excess of lime is subjected 
to dry distillation, whereupon a mixture of propionic aldehyde, osnanthol, 
and a small quantity of benzene passes over, and finally solid sebacin, 
which adheres to the sides of the receiver and the neck of the retort: 
more of it is obtained on leaving the liquid products of the distillation 
at rest. The product is purified by solution in oil of vitriol, precipi¬ 
tation by water, and recrystallisation from alcohol. 

Properties. Solid fatty mass ; crystallises from alcohol in nearly 
colourless laminm which easily cake together. Melts at 55°; volatilises 
above 300°. Lighter than water. Inodorous. Tasteless. 

Dried over oil of vitriol. Petersen. 

20 C . 120 .... 86-9 . 86-70 

18 H . 18 .... 13-1 . 13*28 

C 20 H 1S . 138 .... 100-0 . 99*98 

Dissolves in oil of vitriol with red colour, and is precipitated in its 
original state by water. Scarcely altered by nitric acid or caustic 
potash. 

Insoluble in water, easily soluble in alcohol and ether. 
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PRIMARY' NUCLEUS C 20 H ]S . 


Camphin. 

C 20 H 18 . 


Claus. J. pr. Chem . 25, 264. 

Formation . By distilling common camphor with iodine. 

Preparation. The impure camphin obtained in the preparation of 
eolopliene from camphor (p. 280), is agitated with mercury to remove 
iodine, then distilled per se to remove colophene, camphor, and campho- 
creosote, then shaken up with potasli-ley, and repeatedly rectified over 
potash-lime, as long as the distillate retains iodine. The last trace of 
iodine may also be removed by setting it aside over potassium, and 
rectifying. 

Properties. Thin colourless oil of sp. gr. 0*827 at 25°. Boils at 
1 07° — 3 70° under an atmospheric pressure of 28 inches. Odour agree¬ 
able, like that of mace, but at the same time recalling that of turpentine. 


Glaus. 

mean. 


20 C . 

... 120 .. 

.. 86*96 

18 C . 

... 108 .. 

.. 87*10 .... 

.... 86*06 

18 H . 

... 18 .. 

.. 3 3*04 

16 H . 

... 16 .. 

.. 12-90 .... 

.... 12*79 

C-°tI ls . 

... 138 .. 

.. 100 00 

C-°H 1G . 

... 124 .. 

.. 100*00 .... 

.... 99*85 


Claus is undecided between these two formulae. According to the first, camphin is 
isomeric with menthene (p. 445); according to tiie second, with campholene (xiii, 365). 
— According to Gerhardt (Traite 3, 604), camphin is, perhaps impure cymene: the 
formula of cymene requires however 89*5- p. c. C and 10*5 H. 

Decompositions. 3. Camphin, when set on fire, burns with bright, 
very smoky flame. — 2. It absorbs dry chlorine , with rise of tem¬ 
perature and evolution of hydrochloric acid gas, and forms chlorinated 
products, which are thicker in proportion as they contain more chlorine. 

When chlorine gas evolved from 4 ounces of common salt is passed 
through 10 grammes of camphin, and the excess of chlorine is removed 
by a current of air, a transparent, colourless oil is obtained, of the 
thickness of olive-oil, sp. gr. 1T9 at 21°, containing 47*25 p. c. C, 5*6 H, 
and 46*7 Cl (press-errors in the memoir render it impossible to recalculate these 
numbers with the new atomic weights: Kr.); and, according to Claus, it is 
C 18 Ci 3 H 13 . This oil is resolved by heat, like quadrichloroterebeno 
(p. 440), into hydrochloric acid and chlorinated oils; heated with 
alcoholic potash, it yields chloride of potassium and a chlorinated oil. 
In sunshine it absorbs an additional quantity of chlorine gas, forming 
chlorinated chlorocamphin, which is a colourless, viscid, neutral mass, 
having the thickness of turpentine, and containing 33*1 p. c. C, 3*0 H, 
and 63*9 Cl, whence Claus calculates the formula C 18 C1 6 H 10 . 

3. By bromine , camphin is attacked more violently than by chlorine, 
and is converted, with effervescence, evolution of hydrobromic acid, and 
brown colour, which soon disappears, into a brominated oil. -— 4. It dis- 1 
solves iodine with rose-red to brown colour, and resinises after a while, 
with evolution of hydriodic acid. -— 5 . Dilute nitric acid acts slightly on 
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camphin ; the concentrated acirl colours it dark red at ordinary tempera¬ 
tures, with effervescence and evolution of red vapours, and forms after a 
while, with decolorisation, an azotised oil having an odour of cinnamon. 
Fuming nitric acid converts camphiu into a thick red oil, soluble in 
potash.—6. Camphin, shaken up with oil of vitriol, colours it yellow, 
hut otherwise remains unaltered. — Heated with fuming sulphuric add , 
it turns brown and thickens, gives off sulphurous acid, and distils partly 
unaltered. — 7. Resinises in contact with pentachloride of antimony. 

Combinations. Camphin dissolves in alcohol, ether, oil of turpentine , 
and rock-oil; not in water, weak alcohol, potash-ley, or dilute adds , not 
even in strong hydrochloric add . It absorbs a small quantity of hydro¬ 
chloric acid gas. (Claus.) 


Appendix to Ccmphin. 

Campho3?esin C M H 1S ? 

Claus. J. pr. Chem. 25,264. 

The residue left on distilling camphor with an equal quantity of 
iodine (p. 280), consists of camphoresin with small quantities of charcoal 
camphin, colophene, camphocreosote, and iodine. 

Properties . Solid, black, very brittle resin, resembling asphalt, and 
having a glassy lustre, easily rubbed to a black powder; fracture con- 
cho'idaL Melts easily. Tasteless and inodorous. 

According to Claus, it contains, when not quite pure, S8*8S p. c. C, 8*30 IT, and 
2*0 I, and is therefore C—H 12 . (Claus.) It probably likewise contains oxygen, and, 
as it was produced from camphor, it is more probably C-°H 12 . (Gra.) 

Decompositions: Camphoresin when boiled, gives off white vapours 
smelling of creosote, —It takes lire when heated, and burns with a 
bright flame, leaving a tumefied charcoal, which colours an alcohol-flame 
green when ignited therein. — By dry distillation, it yields small 
quantities of camphin, camphocreosote, colophene, and lastly oil-gas and 
resin, and leaves a residue of charcoal. 

Combinations. Camphoresin is insoluble in loater and in aqueous alcohol; 
hut absolute alcohol and ether, oil of turpentine and camphor, dissolve it, 
leaving however a residue of charcoal: the solutions, after agitation with 
animal charcoal, exhibit a light green iridescence; the solution in rock- 
oil has a blue iridescence after agitation with animal charcoal. 


Peppermint-camphor. 

C 20 H 20 O 2 = C 20 H 18 ,2HO. 

Gmelin. (1829.) Handb . Aufl. iii, 2, 408. 

Dumas. Ann. Chim . Phys. 50, 232; abstr. Ann, Pharm. 6, 252. 
Blanchet & Sell. Ami, Pharm. 0, 293, 

yol. xiv. 2 G 
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Walter. Ann. CJiim . Phys. 72, 83; Pogg. 51, 1, 334; J. pr. Chem. 14, 

103; Ann, Phdrm. 32, 288. 

Kane. Phil. Mag . J . 16, 418; J . pr . Chem. 20, 439. 

Laurent. Pen. scient. 14, 341. 

Pfefferminzcampher , Menthencampher, Stearoptene of Peppermint-oil, solid 
Peppermint-oil. Oxide de menthene hydrate. (Laurent.) 

Oil of peppermint obtained by distilling Mentha piperita with water, 
deposits on standing (Blanchet k Sell), or when cooled to —20° (Bizio, 
Brugn. Giovn. 19, 360), to —2-7° (Margueron, J. Phys. 45, 136), crystals 
of peppermint-camphor. American peppermint-oil solidifies at' 0° 
(Dumas) ; when it is subjected to fractional distillation, the last third of 
the distillate, if collected apart, deposits crystals on standing. (Walter.) 

Properties. Transparent, colourless, shining prisms, which melt at 
36’5° (Dumas), (at 25° Dumas, 27° Blanchet & Sell, 34° Walter), and 
volatilise without decomposition. (Gmelin.) Solidifies at 24°. (Blan¬ 
chet k Sell.) Boiling point, 208° (Blanchet & Sell), 213°. (Walter.) 
Yapour-density=5 , 62. (Walter.) Smells and tastes like oil of pepper¬ 
mint (Blanchet & Sell, Walter), less burning, less agreeably, more bitter, 
very cooling. (Gmelin.) Neutral. (Gmelin.) 





Dumas. 

Blanchet & Sell. 

Walter. 

20 C . 

. 120 ... 

. 76*9 .... 

.... 76*5 .... 

. 76*4 . 

. 76*3 

20 H . 

. 20 ... 

.. 12*8 .... 

.... 13*1 .... 

. 12*5 . 

. 12*7 

2 0 . 

. 16 .. 

.. 10*3 .... 

.... 10*4 .... 

. 11*1 . 

. 11*0 

C 2u H-°0-. 


.. 100*0 .... 

. 100*0 .... 

. 100*0 . 

„ 100*0 


Yols, Density. 

C-vapour . 20 8*3200 

H-gas . 20 1*3860 

O-gas . 1 1*1003 


Vapour of Peppermint-camplior. 2 . 10*8153 

5*4076 


According to Kane, it is C 21 H 20 O% 


Decompiosiiions. 1. Peppermint-camphor boiled in contact with the 
air acquires a yellowish colour (Blanchet & Sell), brown-yellow. 
(Walter.) — 2. When set on fire , it burns with a smoky flame. 
(Gmelin, Walter.) — 3. Chlorine decomposes fused peppermint-camphor, 
with evolution of hydrochloric acid, converting it into chlorinated 
peppermint-camphor. (Walter.)—4. With bromine, it acquires a fine red 
colour, and evolves hydrobromic acid ; iodine does not decompose it. — 
5. It absorbs hydrochloric acid gas abundantly, and becomes viscid. 
(Walter, Bineau, N . Ann. Chim. Phys. 21, 335.) — The solution, which 
is red by transmitted light, deposits nearly unaltered peppermint-cam¬ 
phor, when shaken up with water. (Walter.) — 6. Cold nitric acid 
colours it red, without giving off gas; with hot nitric acid, it gives off 
nitrous acid, and forms an acid whose solution quickly changes on expo¬ 
sure to light, (Walter.)—Fuming nitric acid dissolves peppermint- 
camphor, without evolution of gas, forming a layer of oil which floats on 
the aqueous nitric acid, and when shaken up with water yields pepper¬ 
mint-camphor in drops which gradually solidify. (Gmelin.) — 7. Tritu- 
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rated with 2 pts. of oil of vitriol , it forms a semi-fluid mass of fine blood- 
red colour, from which nearly all the peppermint-camphor separates 
again on saturation with alkali; the blood-red mixture heated on the 
water-bath yields menthene floating on a thick red liquid. On satu¬ 
rating this liquid with potash, and precipitating the resulting sulphate of 
potash with alcohol, the solution yields by spontaneous evaporation, an 
oil, which, after washing with water, solution in ether, and evaporation of 
the ethereal solution, contains 81*8 p. c. C, 11*1 H, and 7.6 0 (corre¬ 
sponding to the formula C 20 H 19 O, according to Walter, and to the formula 
C 20 HJ 7 O, according to Laurent, -who called it menthase ),—also a shining 
salt-containing 37 p. c. C and 6*8 H. (Walter.)—When strongly heated 
with oil of vitriol, it gives off sulphurous acid, first with brown colouring, 
afterwards with carbonisation. (Gfmelin, Walter.) — 8. Heated with 
anhydrous phosphoric acid, it is resolved into water and menthene (p. 445). 
— 9. Pentachloride of phosphorus added to fused peppermint-camphor, 
produces great heat and evolution of hydrochloric acid, and colours the 
camphor blue, rose-red, and finally dark red : the mixture yields by 
distillation, chloroinenthene and terchloride of phosphorus (Walter), 
chlorophosphoric acid and hydrochlorate of menthene. (Gerhardt, JS T . J. 
Bharm. 14, 224.) —10. Potassium oxidises slowly in fused peppermint- 
camphor, the mixture acquiring a doughy consistence when heated.— 
The doughy mass separates, on addition of water, into two layers, the 
upper consisting of aqueous potash having a red colour, the lower 
probably of menthene mixed with peppermint-camphor. —11. It is not 
altered b y hydrate of potash. (Walter.) 

Peppermint-camphor dissolves sparingly in water. — The solution in 
boiling water becomes turbid on cooling. (Gmelin.)—It dissolves 
readily in alcohol and ether (Dumas, Walter) ; easily in volatile oils 
(Dumas), less easily in oil of turpentine (Walter), in wood-spirit and 
b''sulphide of carbon. (Walter.) — It does not crystallise from a hot 
• solution in alcohol or ether-alcohol. (Blanchet & Sell.) 


Appendix to Peppermint-camphor. 

1. Crude Oil of Beppe) mint .— Essence de menthe poivrce. — The oil 
obtained by distilling peppermint, Mentha piperita , with water, is a 
mixture of peppermint-camphor with a liquid oil not well examined. — 
The crude oil has generally an acid reaction. (Zeller.) — The dry 
flowering plant yields 1*25 p. c. oil. (Martius, Bepert. 39, 243.) The 
fresh plant yields the same quantity of oil and of the same properties, 
whether distilled with steam or over the open fire; but the dry plant 
yields !-§• times more oil by distillation over the open fire than by steam 
distillation, and the oil obtained by the latter process is specifically 
lighter and less coloured than that yielded by the former. When the oil 
obtained from the dried plant by distillation over the open fire, is recti¬ 
fied with steam, oil of sp. gr. 0*91 passes over, and there remains a 
portion, which, after rectification over the open fire, exhibits a sp. gr. of 
0*93 ; hence the specifically lighter oil contained in the fresh plant 
appears to be changed into the heavier oil by drying. (Geiseler, R. Br . 
Arch. 86, 151.) 

Oil of peppermint is limpid, pale yellow, yellow-green to brownish 
(Pfaff; Zeller, Stud, iiber. cither. Ode 5 Landau, 1850); it has a peculiar 

2 G 2 
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odour, and a strong burning taste, but at tbe same time cooling, like that 
of camphor (Pfaff); the American oil is less burning. (Bley, Br. Arch. 
39, 51.) Sp. gr. 0*92 (Pfaff); 0*89 to 0*92 (Zeller); of the American 
oil, 0*84 (Bley); 0*907 (Braudes); 0*9083 (Kane) ; of the oil separated 
from peppermint-camphor by rectification, 0*8998 (Kane); of English 
oil, 0*9068 at 18° (Chardin); French, 0*914 at 25° (Chardin); German, 
0*9098 ; rectified, 0*9024 (Martius); 0*86 (Bley); 0*908 at 20° (van 
Hees, Pf. Br. Arch. 61, IS.). Boiling point between 188° and 193°. 
(Kane.) — Contains 75*1 p. c. C, 13*4 H, and 11*5 O (Gobel); mean, 
78*5 p. c. C, 11*0 H, and 10*5 0 (Blanchet & Sell, Ann . Pharm . 
6, 293); mean, 76*66 p. c. C, 12*15 H, and 11*19 0; the first tenth 
which passes over in rectification, perhaps containing oil of turpentine, 
contains 78*42 p. c. C, 11*86 H, and 9*72 0 (Kane, Bond. Ed. Mag . J. 
13, 440; J. pr. Chem . 15, 159), whence Blanchet t Sell deduce the 
formula C I2 H 10 O, and Kane deduces the formula C 21 H 20 O 3 . 

Oil of peppermint treated with chlorine acquires a turbid, w r hitish 
aspect. (Bley.) It dissolves iodine, without evolution of vapour or rise 
of temperature, acquiring a yellowish to red-brown colour and viscid 
consistence. (Zeller.) The darker colour disappears on addition of 
water. The oil does not undergo any alteration of odour. (Flaschoff, 
Br. Arch . 33, 225 ; Winckler, Bepert. 32, 271.) It forms with iodine, a 
thick magma (Guyot J. Hist. phys. 5, 230); with iodine dissolved in 
iodide of potassium, it does not form any solid product corresponding to 
the anisoin of oil of anise. (Will. Ann. Pharm. 65, 230.) With 
bromine, it assumes a lemon-yellow colour, becoming lighter on addition 
of water. (Bley.) — With concentrated nitric acid, it forms, with great 
hissing and rise of temperature, an unctuous mass having an odour of 
pitch, and depositing a brown resin on addition of water (Bley) ; ordinary 
nitric acid colours it purple-red to reddish brown, and thickens it,- when 
heated, at the same time giving off a large quantity of gas. (Zeller.) •— 
With oil of vitriol, it turns brown and acquires the thickness of a balsam 
(Zeller), without losing its odour. (Bley.) — By chromate of potash and 
sulphuric acid, it is partially thickened, and coloured yellowish brown, 
ultimately greenish brown. (Zeller.) — When hydrochloric acid gas is 
passed into it, or when it is treated with the aqueous acid, it acquires a 
purple-red colour. (Davy.) — Mixed with ammonia (alcoholic, aqueous, 
or gaseous ? Gm.) it gradually loses tbe odour of peppermint and of 
ammonia, and becomes turbid, depositing indistinct flocks. (Boullay, 
H. J. Pharm. 5, 336.) — Distilled with chloride of lime, it yields chloro¬ 
form ; with hypobromife of lime, bromoform. (Chautard, Gompt. vend. 
33, 671 and 34, 485.) — It decolorises finely divided sulphide of lead , 
and by the action of the ozone contained in it, converts that compound 
into sulphate. (Williams, i\T. Phil. Mag. J. 5, 536 ; J. pr. Chem. 
59, 504.) — Boiled with olitroprusside of copper, it yields a dark deposit 
and acquires a dark colour. (Heppe, 2f. Br. Arch. 89, 57.) With 
finely divided mercuric chloride, it turns yellow, and blackens imme¬ 
diately when heated, whereupon a somewhat purple-coloured oil distils 
over, together with acid vapours, while calomel and a little charcoal 
remain behind. (J. Davy, Phil. Trans. 1822, 360.) 

Oil of peppermint is slightly soluble in water. — Fresh peppermint- 
water, and fresh elder-flower-water mixed in equal parts, form a mixture 
which soon acquires a blood-red colour, and after two months, deposits 
a red substance somewhat soluble in alcohol and ether. If the waters 
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are more than a month old, they do not become coloured. (Recluz, 
J. Chim. mad. 14, 470.) 

It dissolves in 1—3 pts. of alcohol of sp. gr. 0-85, forming a clear 
solution ; with a larger quantity, an opalescent solution. (Zeller.) It 
dissolves in all proportions of alcohol of sp. gr. 0*815, in 10 pts. of 
alcohol of sp. gr. 0*8GS. (Bley.) — It dissolves with turbidity in bisul¬ 
phide of carbon. (Bley.) 


2. Chlorinated Peppermint-camphor. 

Walter. (1839.) Ann. Chim. Phys. 72, 99; Compt. rend. 8, 914; 

Pogg. 51, 1, 344 ; Ann. Pharm. 32, 294. 

A. Oxide of Chloromenthene. (Laurent, Mev. scient. 12, 341), 

C 20 Hi 5 - 5 Cl 2 * 6 O 2 . — Chlorine gas washed and dried, is passed in the dark 
through fused peppermint-camphor as long as hydrochloric acid gas 
continues to escape; the liquid is then heated on the water-bath to expel 
free chlorine, then washed several times with water and solution of car¬ 
bonate of soda, and dried i n vacuo, after being shaken up with chloride 
of calcium. — Yellow oil, heavier than water, not crystallisable, having a 
peculiar odour, and a taste refreshing at first, afterwards bitter and 
exciting.— It contains 49*16 p. c. C, 6*52 H, 37*80 Cl, and 6'52 0 
(Walter); it is probably C 20 H 15 C1 3 0 2 . (Gm.)—When set on fire , it 

burns with a smoky green-edged flame. It is decomposed by heat, giving 
off a large quantity of hydrochloric acid gas, and leaving charcoal. — It 
is not altered by chlorine in the dark, but in sunshine it is transformed 
into the following chlorinated peppermint-camphor. With cold oil of 
vitriol, it immediately turns red.— It dissolves slightly in water, and in 
aqueous carbonate of soda, easily in alcohol, wood-spirit , ether , and oil of 
turpentine . (W al ter.) 

B. Oxide of Chlovomenthelane. (Laurent.) C 20 H 12,5 Cl 5,5 O 3 . — Pro¬ 
duced by exposing the compound A to direct sunshine in a bottle filled 
with chlorine, and purified in the same manner as the preceding. — 
Green-yellow, viscid oil, containing 35*38 p. c. C, 3*88 H, 56*85 Cl, and 
3*89 0.— Oil of vitriol colours it after long contact. — It is slightly 
soluble in cold alcohol. (Walter.) 


Campholic Acid. 
C 20 H 18 O 4 = C 20 H 18 ,O 4 . 


Delalande. (1841.) Bf. Ann. Chim. Phys. 1 , 120; J. pr. Chew.. 23, 
390; Ann. Pharm. 38, 337; Bepert. SO, 159. 

Barth. Ann. Pharm. 107, 249; abstr. J. pr. Chern. 76, 125; Chan. 
Centr. 1S5S, 784. 

Campholsaure , Acide campholique ; Acide lornCniquc, (Laurent, licv. scicnt* 
14, 306.) Discovered by Delalande. 
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Formation and Preparation. Camphor-vapour is repeatedly passed 
to and fro, under pressure, over heated potash-lime; the whole is then 
dissolved in boiling water; the filtrate saturated with acid; and the 
white, acid, crystalline mass which separates from it, is washed and dried, 
and recrystallised from alcohol and ether-alcohol. — No gas is evolved when 
camphor-vapour is passed over pota^h-iime. (Deialande.) 

Properties. White crystals. Melts at 80°, boils at 25Gb Vapour- 
deusity= 6*058. Slightly reddens litmus. (Deialaude.) 


20 C . 

18 H . 

"40 . 

... 120 .. 
... IS .. 
... 32 .. 

.. 70*53 ... 

.. 10*58 ... 

.. 18*84 ... 

Deialande. 

. 10-66 

C :o H is 0 4 . 

... 170 .. 

.. 300*00 ... 

. 100*00 



Yds. 

Density. 

C-vapour. 


. 20 . 

. 8*3200 

N-gas. 


. 18 . 

. 1*2474 

O-gas . 


2 

. 2*2386 


Vapour of camphoiic acid.... 2 . 11*7860 

1 . 5*8930 


C-°H ls 0 4 = C+ 2 HO. (Deialaude.) 


Decompositions. 1. Distilled with anhydrous phosphoric add , it yields 
campholene (xiii, 265, in -which place, read eampkotic instead of cam r hone ac'd ), 
carbonic acid gas being probably evolved at the same time (Deialande): 

C 2o H is 0 4 = 2CO + 2 HO + C I3 H lf L (Gerhardt, Trent 3, 697.) 

2. Fused with excess of hydrate of potash, it forms a frothy, viscid mass 
of camphelate of potash, which no longer melts with the excess of 
potash, but at a higher temperature gives oif an aromatic smoke, with¬ 
out forming acetic or caprylic acid. (Barth.) — 3. By the dry distilla¬ 
tion of its lime-salt, it is resolved into carbonate of lime and campholene, 
which, after rectification, contains 81*60 p. c. C, 11*61 H, and 6*79 0; 
therefore C 3s H 34 0 2 . (Deialande.) — Calculation 82*01 p. c. C, 12*23 H, and 
5*76 O. 

Combinations. Camphoiic acid is insoluble in water , but imparts to 
it a slight aromatic odour. (Deialande.) With bases, it forms the 
Campholaies. 

Campholate of Lime. — Aqueous camphoiic acid is supersaturated 
with ammonia, the boiling solution is mixed with aqueous chloride of 
calcium, and the white crystalline powder which precipitates is dried. 
For the decomposition by dry distillation, vld svjj. 


Deialande. 


iU .... 

18 H... 

... XiU . 

... 18 

.... UU Oi .... 

... 9*09 .... 

.... otf y/ 

.... 9*08 

5 0 ... 

... 40 , 

.... 20*20 .... 

.... 20*82 

Ca. 

... 20 . 

... 10*10 .... 

.... 10*13 

C a) H 1 'CaO-‘,HO.... 

... 198 . 

.... 100*09 .... 

.... 100*00 
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Camphdlate of Silver .— Aqueous earapholate of ammonia is mixed 
witli nitrate of silver., and tlie resulting precipitate is crashed and dried. 
White, curdy flocks. 


20 C .. 

. 120 .. 

.. 43-32 ... 

Delalande. 
. 43-00 

17 H. 

. 17 .. 

.. 6-13 ... 

. 6*23 

4 O . 

. 32 .. 

.. 11-56 ... 

. 12*17 

Ag. 

. 108 .. 

.. 38*99 ... 

. 38*60 

C^H-'AeO 4 . 

. 277 ... 

.. 100*00 ... 

.... 100*00 


Campholic acid is soluble in alcohol and ether. (Delalande.) 


Oxygen-nucleus C~°K 16 G 2 . 


Camphoric Acid. 

C 20 H 16 O s = C 20 H 16 O 2 ,O 5 . 

Iygsegartex. (1785.) Diss. de camphora et part thus qucc constituent , 
GottingeD, 1785. 

Dorffurt. Abkandl. iiber den Campler. Wittenberg u. Zerbst. 1793. 
Bouillon-Lagrange. Ann . Ckim. 23. 1*23: 27, 19, and 221; Crell 
Ann. 1799. 2, 221, and 313. 

Buchholz. A r . GtJd. 9, 332. 

Braxdes. Sclav. 38, 269; Eepert. 15, 431; 20, 324; Br. Arch. 9, 167. 
Liebig. Pogg. 20, 41; Eepert . 37, 470. — Ann. Pharm. 22, 50; Eepert. 
40, 131. 

Laurent. Ann. Chhn. Phys. 63, 207; Ann . Pharm. 22, 135; J. pr. 

Chern. 11, 287. — Compt. rend. 20, 511; JA pr. Chem. 35, 501. 
Malaguti. Ann. Ckim. Phys . 64, 157; Ann. Pharm . 22, 3S; J. pr. 
Chem. 11, 294; J. Ckim. med. 13, 107; abstr. J. Pharm. 23, 74 and 
513. — Compt. rend. 41, 625: J. pr. Chem. 67, 277; abstr. Chem. 
Gentralbl. 1855, 874. 

Walter. Ann. Chim. Phys. 74, 38; Ann. Fhann. 36, 59; J. pr. Chem. 
21, 241; abstr. Eepert. SO, 113; Ann. Chim. Phys . 75, 212. — 
A. Ann. Clam. Phys, 5,1 ST j 9, 177; Ann. Pharm. 48, 248; abstr. 
Ah Br. Arch. 39, 75. 

Eelaiing especially to the Isomeric Modifications of Camphoric Acid: 

Chautard. Compt. rend. 37, 166; AA J. Pharm. 24, 168; J pr. Chem. 
60, 139; Pogg. 90, 622; AA Eepert. 2, 565; abstr. Chem. Gentralbl. 
1853, 636; A T . Br. Arch. 76, 168. 

Dextro-camphoric acid, Campfiersaure, Camphors aure, Rechts- Camp hers dure, 
Camp Ay hiiare, Acid camphorigue, Acid campMque . (Laurent.) — Observed and 
regarded as camphor by Lemery in 1675 ( Cours de Ckemie) : discovered by Kosegarten 
in 1785; regarded as benzoic acid by Dorffurt, a view which was shown to be erroneous 
by B o nil! on -Lag range and Buchholz. 

Formation. By prolonged boiling of common camphor with nitric 
acid. — It was found in an anatomical preparation preserved in oil of turpentine. 
(Henry, Thoms, Ann. 15, 13 7 ; Schw* 31, 361.) 
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Preparation. 1 pt. of camphor is distilled from a retort with 10—11 
pts. of strong nitric acid (Dorffurt) ; (with 25 pts. of nitric acid of sp. gr. 0*33; 
Lagrange; 12 pts. of sp. gr. 1*25; 4 pts. of fuming nitric acid of sp. gr. 1*55; Bueh- 
holz, 7 pts. of nitric acid: Lowig, Grit. Verb . 2,611); the distillate is poured 
hack into the retort ten times (Laurent), or till the camphor is completely 
dissolved and no mere nitrous gas is evolved, fresh quantities of nitric 
acid being added from time to time, if necessary; the acid solution is 
somewhat concentrated; and the crystals which separate after cooling 
are collected and purified by repeated crystallisation from water, or by 
solution in aqueous potash and precipitation with hydrochloric acid 
(Braudes), and recrystallisation from water or alcohol. 

Camphor boiled with nitric acid is at first converted, without evolu¬ 
tion of carbonic acid, into a yellow oil which afterwards disappears: the 
turbid solution, if not boiled long enough, deposits camphoric acid con¬ 
taining camphor, which, by further boiling, is completely converted into 
camphoric acid. (Liebig.)— The mother-liquor contains free nitric acid 
and a small quantity of camphoric acid; it becomes syrupy when evapo¬ 
rated, gives a precipitate with aqueous acetate of lead, after neutralisation 
witli ammonia, and yields by distillation a peculiar oil, together with 
camphoric anhydride. (Laurent.)—When the nitric acid solution of 
camphoric acid is heated in a porcelain dish, till white fumes escape 
from it, there remains, if the liquid be slowly cooled, a viscid mass, 
whose hot aqueous solution yields white crystalline grains on cooling. 
These crystals are not altered by further boiling; they are difficult to 
melt, but sublime undecomposed, not however in the crystalline form. 
They have a slightly sour taste, and dissolve sparingly in water, forming 
a solution which has an acid reaction,—decomposes alkaline carbonates,— 
gives a slight precipitate with solution of neutral acetate of lead,—copious 
■with basic acetate of lead, sesquichloride of iron, and mercurous nitrate,— 
crystalline with copper-salts,—and produces no alteration in solutions of 
nitrate or ammonio-nitrate of silver, nitrate of lime, chloride of barium 
and lime-water. (Blumenau, Ann. PItann. 67, 119.) It is perhaps 
resinous inactive camphoric acid. (Gerhardt, Trade . 3, 701.) 

Properties. White four-sided lamina?, rectangular and arranged like 
steps (Kosegarten); small, six-sided pyramids united in plumose groups. 
(Buchholz.) Belongs to the right prismatic system. — Rhombic prisms 
2 i (Fig. 55), having the obtuse edges truncated by z-faces, and the sum¬ 
mits with four-sided acuminations formed by the faces i and u (Fig. 53). 
Laurent.) — Melts at 62*5 C , solidifies in the crystalline form on cooling, 
sublimes at a higher temperature (Braudes), with loss of water (Laurent), 
as camphoric anhydride. (Bouillon.)—Rotatory power 38*873° to the 
right; weaker after saturation with soda, but increases again on decom¬ 
posing the soda-salt with hydrochloric acid. (Bouchardt, Compi. rend . 
28, 319.) — Camphoric acid dissolved in acetic acid exhibits a rotatory 
power of 3S° to the right; dissolved in absolute alcohol, 3S’6 C to 3S'9° 
to the right. (Biot, Cornpt. rend . 35, 233; Ann. Pharm. 84, 160.) 

Camphoric acid is inodorous (Brandes) ; has an odour of saffron 
(Kosegarten); when heated to 37 c , it smells like camphor and fat, like¬ 
wise sour; at 100° very pungent. (Rrandes.) Its taste is bitter, 
inclining to acid (Kosegarten and others), sweetish, scarcely acid. 
(Dorffurt.) When taken internally, it passes unaltered into the urine. 
(Bertagnini, Cimento , I, 363 ; Ann, Pharm . 97* 248.) Reddens litmus. 
(Kosegarten.) 
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Braudes. Malaguti. Liebig. Laurent. 

20 C.. 120 .... 60 ........ 61*34 .... 59*49 .... 59-73 .... 59*43 

16 H.. 10.... 8 . 5*62.... 8-03.... 8-09.... 7*96 

8 0. 64 .... 32 . 33*04 .... 32*48 .... 32*18 .... 32*61 

C*'H :c C s .... 200 .... 100 . 100*00 .... 100*00 .... 100*00 .... 100*00 

Decompositions .— 1. Heated in a retort* it is resolved into water and 
camphoric anhydride, leaving a small quantity of charcoal. (Laurent.) 
When, heated above its melting point, it turns brown and froths, and at a higher tem¬ 
perature leaves a small residue of charcoal, and gives off a small quantity of acid 
empyreumatic water, empyreumatic oil, and a white opaque sublimate of unaltered 
camphoric acid (Buchholz), of altered camphoric acid, which no longer reddens litmus 
and is insoluble in water. (Bouillon.) The acid browned by fusion solidifies on 
cooling into a brown, transparent, non-crystalline, resinous mass. (Brandes.) When 
thrown on red-hot coals, it volatilises completely, diffusing a dense aromatic vapour. 
(Bouillon.) — 2. When heated in the air, it bums with a bright flame, 
leaving a small quantity of charcoal. (Braudes.) — 3. By repeated 
distillation with peroxide of manganese and sulphuric acid, it yields acetic 
acid. (Dorffurt.) — 4. It dissolves in cold oil of vitriol, forming a limpid 
solution from which water precipitates camphoric anhydride; the solution 
heated in the water bath to 45°, gives off a small quantity of carbonic 
oxide, and at 60° a larger quantity, with violent effervescence, and is 
converted into sulphocam phone acid (xiii, 379). In fuming oil of vitriol, 
it dissolves with yellow to brown colour, likewise forming sulphocam- 
phoric acid. (Walter.) — Distilled with alcohol and oil of vitriol, it yields 
ethyl-camphoric acid (Malaguti) ; with u'ood-spirit and oil of vitriol , 
methyl-camphoric acid. (Loir, X, Ami . Chim. PJiys . 37, 196; X. J. 
Pharm . 22, 28S.) — 5. Heated with syrupy phosphoric acid to 1 95°, it is 
resolved into: (1), carbonic oxide; (2), a colourless oil, boiling at 121 c , 
having an agreeable odour with somewhat of a turpentine character, of 
sp. gr. 0*793 at 25°, vapour-density 4*29, and corresponding to the formula 
C 1S H 15 ; and (3), a pale v T ellow oil boiling at 250°, having an agreeably 
aromatic odour, of sp. gr. 0*SS9 at 21°, of composition not yet determined. 
(Galle, Epist . Communication .) — 6. Distilled with pentad dor ide of phos¬ 
phorus, it yields camphoric anhydride, hydrochloric acid, and chloro- 
phosphoric acid. (Gerhardt & Chiozza, Compt. rend. 36, 1050; Ann. 
Pharm. 87, 290; J. pr. Chem. 59, 452 ; Jnsiit. 1853, 255.) — 7. Potassium 
and sodium decompose camphoric acid at temperatures far below its 
melting point, without emission of light, leaving a residue of alkali and 
charcoal (Gay-Lussac Thenard.) — 8. The lime-salt when distilled 
yields phorone (xiii, 342). (Gerhardt & Lics-Bodart, Compt. rend. 
28, 506 ; Ann. Pharm. 72, 2.93.) According to Fittig (Jbm. Pharm. cxii, 309), 
the oil which passes over in the distillation of camphorate of lime, begins to boil at 60°, 
the greater portion distilling between this temperature and 270% leaving however a 
residue. The portion which passes over in fractional distillation between 200° and 205° 
has the composition of pherone (C IS H I4 (3-). The portions boiling at lower temperatures 
did not yield any definite compound. — 9. The soda and potash-salts distilled 
with an equal weight of perchlorovinic ether (ix, 26), yield a distillate of 
camphoric anhydride, water, seequichloride of carbon, carbonic acid, and 
combustible gases, leaving a residue of hydroehlorate and carbonate of 
the alkali. (Malaguti.) —10. Camphoric acid heated for some time to 
260 c in a sealed tube with glycerin, forms campkoriii, which may he 
extracted by ether from the mass, after cooling and mixing with excess of 
aqueous carbonate of potash, and remains, after evaporation of the ether, 
as a viscid neutral mass, soluble in ether, and resolved by oxide of lead 
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into camphoric acid and glycerin. (Berthelot, Compt. rend . 37, 398 ; 
A 7 . J. Phann. 24, 266; Ann. Phann . 8S, 311.) 

Combinations. With Water. — Aqueous Camphoric acid. — Cam¬ 
phoric acid dissolves in 400 pts. of cold water (Dorffurt), 200 (Kose- 
garten), 100 (Buchholz), 80 (Lagrange), and in 24 pts. of boiling water 
(Dorffurt), 12 (Kosegarten), 11 (Buchholz), 10 (Bouillon). — It dis¬ 
solves in 8S'8 pts. of water at 12*5°; in 70 pts. at 25°; in 61‘5 pts. at 
ST’S 0 ; in 40’7 pts. at 50°; in 23*4 pts. at 62 5°; and 7*2 pts. at 82*5°; in 
8*9 pts. at 90°; in 8*6 pts. at 96*25°;—under the ordinary atmospheric 
pressure, the saturated solution cannot be heated above 96'25°. 
(Brandes.) 

It dissolves without alteration in nitric acid. (Laurent.) 

Camphorates. — Camphoric acid forms with bases, bibasic ( neutral) 
salts = C 20 H u M 2 0 8 , and mono-basic {acid) salts = C^H^MO 8 . — The 
neutral salts are the most easily prepared. — The camphorates are in¬ 
odorous, have generally a rather bitter taste ; yield when heated, an 
empyreumatic oil, with a residue of charcoal (the lime-salt yielding 
phorone, the lead-salt camphoric anhydride), and burn in the air with a 
blue, or sometimes with a red flame. They are decomposed by sulphuric, 
hydrochloric, nitric and acetic acid, and are but slightly soluble in water. 
Camphoric anhydride boiled with bases, yields peculiar salts isomeric 
with the camphorates (vid. inf.) 

Camphorate of Ammonia. — Bibasic. — Dry ammonia-gas is passed 
over camphoric acid, and the excess of ammonia is expelled by passing 
dry air over the product at 100°. (Malagnti.) Separates from its solu¬ 
tion by evaporation as a saline him composed of slender needles. 
(Bouillon.) Tasteless and inodorous. (Malaguti.) Has a rather bitter 
taste (Bouillon), sharply saline. (Brandes.) Reacts slightly acid. Melts when 
heated, giving off ammonia with intumescence, and volatilises partly 
undecomposed, leaving a little charcoal (Bouillon, Brandes); yields water, 
ammonia, and camphoric anhydride. (Laurent.) Dissolves readily in 
water (Malaguti); in 100 pts. of cold water (in a much smaller quantity, 
according to Brandes\ in 3 pts. of boiling water; the solution gives off 
ammonia when heated. (Bouillon.) Easily soluble in alcohol. (Bouillon.) 

Malaguti. 

2 NH 4 0 . 52 .... 22*22 22*34 

C- u H 1! 0 6 .182 .... 77*78 77*66 

C-°W\mV)-O s . 234 .... 100*00 100*00 

b. Four-thirds basic. — By saturating aqueous camphoric acid with 
bicarbonate of ammonia, small, very white prisms are obtained, which 
melt somewhat above 100°, have a slightly sour taste, and redden litmus. 
Dissolves readily in cold water. Dried at 100°, it gives off 19 p. c. water. 
(Malagnti.) — (18 At. HO = 3 9*5 p. c.) 


Dried at 100°. 



M alaguti. 

60 C . 

.. 360 ... 

. 53*89 . 

.... 52*84 

60 H ... 

.. 60 ... 

. 8*98 . 

... 8*98 

4 N . 

.. 56 ... 

. 8*38 . 

.... 8*51 

24 O . 

.. 192 ... 

. 28*75 . 

... 29*67 


3C 20 H 10 O 8 + 4 NH 3 


668 .... 100*00 


100*00 
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According to Geihardt, it is perliaps monocamphorate of ammonia, C-°H 15 (NH 4 )O s 
(containing in the crystallised state 6 At. water, by calculation 19*9 p. c. Aq.), on 
which hypothesis, the formula of the dry salt requires 55*3 p. c. C, 8*7 H, and 6*6 N. 
(Traits 3, 702.) 

Camphorate of Potash. — Bibasic. — Obtained by neutralising aqueous 
camphoric acid with potash a carbonate of potash. — Small six-sided 
prisms (Bouillon, Buchholz); needles grouped in tufts. (Brandes.) — 
The salt prepared with camphoric anhydride and potash forms broad pearly laminae. 
(Maiaguti, p. 458.) Tastes faint saline, aromatically bitter. Melts when 
heated, turns brown, and at higher temperatures hardens to a white 
mass haying a sharp taste. (Buchholz, Bouillon.)—It dissolves in 
100 pts. of cold, and in 4 pts. of boiling water; also in alcohol (Bucii- 
holz, Bouillon); deliquesces slowly on exposure .to the air and dissolves 
in a very small quantity of water. (Braudes.) The less soluble salt is 
perhaps the monopotossic and the more soluble the bipotassie camphorate. 
(Gerhardt, Traite , 3, 703.) 

Brandes. 

2 KO . 94*1 .... 34*4 . 32*5 

C-°H 14 0 G . 182*0 .... 65*9 

C 1(J H 14 K“O s . 276*4 .... 100*0 

Camphorate of Soda. — Bibasic . •—Aqueous carbonate of soda is 
saturated at the boiling heat with camphoric acid ; the solution is evapor¬ 
ated to dryness; the residue dissolved in alcohol; and the crystals 
which separate from the syrupy solution after standing for a long time, 
are collected and dried over oil of vitriol. (Kemper, Bpist . communi¬ 
cation.) — Limpid indistinct crystals. (Bouillon.) Needles and cauli¬ 
flower-like masses. (Brandes.) Swells up when heated, melts, blackens, 
and gives off vapours which burn with deposition of soot. It deliquesces 
in the air (Brandes, Kemper); dissolves in 200 pts. of cold, and 8 pts. of 
boiling water (Bouillon); in 80 pts. of cold alcohol. (Brandes.) 

Brandes. Kemp. 

2 NaO.. 62 .... 25*11 . 24*32 .. 24*88 

C- u H i4 Q 6 . 182 .... 74*59 

C 2U H l4 Na-O s . 244 .... 100*00 

Camphorate of Baryta. — Bibasic . — Obtained by boiling camphoric 
acid with baryta-water. — Thin laminae or needles. Taste, rather acid, 
bitter (Bouillon), saline. (Braudes.) Gives off 11*87 p. c. water when 
heated (Brandes) (by calculation, 6 At. = 12*5 p. c. Aq). Dissolves in 
1*8 pt. water at 19°, and in GOO pts. of boiling water. (Bouillon.) 

Dried at 100°. Brandes. 

2 BaO . 153 .... 45*67 . 42*66 

C 20 H 14 O G . 182 .... 54*33 

C 20 H 14 Ba-O s . 335 .... 100*00 

Camphorate of Strontia. —White, translucent, crystalline laminae 
having a rather bitter saline taste, and still more soluble in water than 
the baryta-salt. (Brandes.) 

Camphorate of Lime. — a. Polybasic ? —White, non-crystalline, slightly bitter, 
perfectly neutral laminae, which, crumble when exposed to the air, are nearly insoluble 
in cold water, soluble in 200 pts. of boiling water, insoluble in alcohol, and contain 43*6 
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p. c. CaO (or CaO,CO 2 ?), 50 pts. camphoric acid (hyp. anhydrous ?), and 7 p. c. water. 
(Bouillon.) —The first two determinations cannot be reduced to any probable calcula¬ 
tion ; the amount of water would correspond to 2 At. for bibasic camphorate of 
lime. (Kr.) 

b. Bibasic. —100 pts. of camphoric acid dissolve 5G pts of carbonate 
of lime (2 At. CaO,CO 3 =50 pts.), and yield tlie following salt, even 
when neutralised with lime-water. (Brandes.) Rhombic prisms. 
(Bernhardi.) Has a slightly saline, bitterish taste; with astringent 
after-taste; reddens litmus; and when heated, makes a hissing noise, 
becomes opaque and brown, giving off water and empyreumatic oil. 
(Buchholz.) For the decomposition by dry distillation, seepage 458. 


Anhydrous. 



Brandes. 

2 CaO. 

56 

• ••« 

23*53 . 

, 20*24 

C-°H 14 0 6 . 

182 

.... 

76*47 . 

79*76 . 

C 20 H 14 Ca 2 O s . 

238 

.... 100*00 . 

, 100*00 


Crystals. 


Brandes. 

2 CaO. 


56 

.... 14*67 

. 14*54 

C 20 H 14 O G . 


182 

.... 47*64 

. 47*96 

16 HO . 


144 

.... 37*69 

. 37*50 

C‘-°H N Ca-O s + 16 Aq. 


382 

.... 100*00 

. 100*00 


Camphorate of Magnesia. — Bibasic. — Translucent hitter prisms, which 
contain 17 p. c. MgO (C 2 °H 14 Mg 2 O s = 18*0 p. c. MgO), become moist on exposure to 
the air and dissolve in 6*5 pts. of water at 2*5°. Brandes.) — When camphoric 
acid is heated with water and excess of magnesia alba, the filtrate yields 
by evaporation, under apparently similar circumstances, crystals varying 
in their amount of water, whilst another part of the salt effloresces. — 
The crystals effloresce in the air, and give off their water of crystalli¬ 
sation below 120°, without suffering any further alteration at 200°. Those 
which contain 15 At. water, dissolve in 2*5 pts. water at 20°. (Kemper, 
JEpist. comm.) — Camphorate of magnesia dissolves in 54 pts. of absolute 
alcohol at 3*7° (Brandes); it is insoluble in cold alcohol, and dissolves 
with decomposition in hot alcohol. (Bouillon.) 

Kemper. 

Crystals. mean . 

2 MgO . 40.... 11*20 . 11*21 

C-°H 14 0 G . 182 .... 50*98 

15 HO. 135 .... 37*82 . 38*04 


C 20 H 14 Mg 2 O s + 15HO . 357 .... 100*00 

Crystals . 

2 MgO . 40 .... 9*13 

C 2u H 14 0 G . 182 .... 41*55 

24 HO. 216 .... 49*32 

C 20 H 14 Mg 2 O s + 24 HO. 43S .... 100*00 

Crystals and effloresced salt, 

2 MgO... 40.... 8*60 . 

C 2 °H 14 0 6 ... 182 .... 39*14 

27 HO . 243 .... 52*26 . 

C20H 14 Mg 2 O 3 *r 27 HO. 465 .... 100*00 

b. Monobasic? When the aqueous solution of the bibasic salt is heated, (be 
camphoric acid separated from an equal quantity of it, and the solution left to cool, it 
deposits camplioric acid, but does not form a monobasic salt. (Kemper.) 


Kemper. 
8*58 .... 8*91 

52*48 .... 53*5S 


Kemper. 

9*04 

49*82 
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Camphorate of Alumina. — Obtained by boiling hydrate of alumina 
with camphoric acid and water, and evaporating the filtered solution.— 
White powder, having a harsh, sour, rather bitter taste, capable of 
reddening litmus, permanent in the air, soluble in 200 pts. of cold, and 
in a smaller quantity of hot water, sparingly soluble in cold, easily in 
hot alcohol. (Bouillon.) 

Uranic Camphorate. — Aqueous uranic salts form a yellowish precipi¬ 
tate with camphorate of potash. (Brandes.) 

Camphorate of Manganese. — By boiling carbonate of manganese with 
camphoric acid and water, a solution is produced, which, when left to 
evaporate, yields crystalline laminae very soluble in water. (Brandes.) 
Alkaline camphorates do not precipitate manganous salts. (Brandes.) 

Camphorate of Zinc. — Obtained by decomposing the aqueous solutions 
of tbe alkaline camphorates with zinc-salts. White precipitate. 
(Brandes.) 

Stannous Camphorate. — White precipitate produced by decomposing 
the aqueous solution of an alkaline camphorate with protochloride of tin. 
(Brandes.) The aqueous solution of neutral camphorate of magnesia 
forms with protochloride of tin, a precipitate which disappears at first, 
but afterwards becomes permanent. (Kemper.) 

Camphorate of Lead. — Bibasic. — Obtained by precipitating aqueous 
nitrate of lead with camphorate of potash (Brandes); or by boiling the 
aqueous solution of camphoric acid with neutral acetate of lead, and 
washing the resulting precipitate with hot water. (Liebig, Boucsein.) — 
White precipitate insoluble in water. (Brandes.) When subjected to dry 
distillation, it gives off camphoric anhydride, together with a small 
quantity of phorone, and leaves oxide of lead, coloured grey or black 
by separated charcoal. (Boucsein, F. Br . Arch. 83, 277.) 



Al 100°. 


Boucsein. 

20 C . 

. 120 0 .. 

.. 29-60 ... 

. 29*29 

14 II . 

. 14*0 .. 

.. 3*45 ... 

. 3*48 

6 0 . 

.. 4S-0 .. 

.. 11*85 ... 

. 12*55 

2 PbO . 

. 223*4 .. 

.. 55*10 ... 

. 54*08 

C-°H 14 Pb 2 0 3 . 


.. 100*00 .... 

. 100*00 


Contains 54*5 p. c. oxide of lead. 

Ferric Camphorate. — Obtained by precipitating aqueous ferric salts 
with aqueous camphorate of potash. — Light brown, bulky precipitate 
insoluble in water. (Brandes.) 

Camphorate of magnesia does not precipitate nitrate of cobalt. (Kemper.) 

Camphorate of Nickel. — By precipitating aqueous nickel-salts with 
aqueous camphorate of potash. Greenish white precipitate, sparingly 
soluble in water. (Brandes.) 

Camphorate of Copper. — Bibasic . — Produced by precipitating 
aqueous sulphate of copper with camphorate of potash (Brandes); with 
neutral camphorate of ammonia (Malaguti). ■—Light green precipitate, 
which, when carefully heated, becomes sky-blue, and at a higher tem¬ 
perature, dark green, then white, and suddenly black, burns with bright 
flame and waxy odour, and leaves cupric oxide. It is nearly insoluble in 
water, and forms a crystalline compound with ammonia. 
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Brandes. Malaguti. 

2 CuO . 79*1 .... 30*3 .... 29*6 . 30*01 

C 20 H 14 O 6 . 182*0 .... 69*7 

C 20 Il 14 CirO 8 . 261*4 .... 3 00*0 

Mercurous Cameliorate. — Bibcisic ? — By precipitating aqueous mer¬ 
curous nitrate with camphorate of soda (Brandes), with campliorate of 
potash (Harff, A r . Br. Arch. 5, 300). — White powder, greyish white 
after drying (Brandes) ; has a bitterish taste (Hard'). Turns grey in 
sunshine. When heated in a tube, it sublimes with very slight alteration, 
leaving a residue of charcoal. It is not sensibly altered by cold oil of 
vitriol ; but hot oil of vitriol decomposes it, with separation of camphoric 
acid. Potash separates black mercurous oxide. (Harff.)— It is in¬ 
soluble in cold water (nearly insoluble, according to Brandes).—By 
boiling water or cold alcohol, it is partly converted into mercuric cam¬ 
phorate.— It unites with ammonia, forming basic ammonio-mercurous 
camphorate. Dissolves in I6CG pts. of ether. (Harff.) 

Harff. 

2 I-lcc-O . 416 .... 09*5 . 63*9 

C-°H 14 O fl . 382 .... 30*5 

C 20 H 14 Hg 4 O 8 ?. 598 .... 100*0 

Basic Ammonio-mercurous Campliorate . — Produced by passing 
ammonia-gas into water in which mercurous camphorate is suspended,— 
black, nearly tasteless powder, containing 81*76 p. c. Hg 2 0. The moist 
salt rubbed in the hand yields metallic mercury. Leaves charcoal when 
ignited. When dissolved in nitric acid, it leaves a white powder ; 
dissolved in glacial acetic acid, it leaves mercury; gives off ammonia 
when heated with potash. — Insoluble in water, alcohol, and ether. 
(Harff.) 

Mercuric Camphorate. — Bibcisic ? —By precipitating aqueous mer¬ 
curic nitrate with camphorate of potash. — White precipitate, having a 
rather bitter taste. — Heated in a tube, it sublimes partly without 
decomposition, leaving a residue of charcoal. —It is not sensibly altered 
by cold oil of vitriol, but is decomposed by hot oil of vitriol, with separation 
of camphoric acid, and by potash, with separation of mercuric oxide. — 
It is nearly insoluble in cold, more soluble in boiling, water; dissolves in 
nitric and hydrochloric acid, and unites with ammonia, forming basic 
ammonio-mercuric camphorate. Insoluble in alcohol, but soluble in 
1686 pts. of ether. (Harff.) 

Harff. 

2 HgO. 216 .... 54*2 . 48*8 

C-°H 14 0 G . 182 .... 45*8 

C 2<1 H 14 Hg 2 O s . 398 .... 100*0 

Basic Ammonia-mercuric Camphorate. — Obtained by passing 
ammonia-gas into water in which mercuric camphorate is suspended. 
— White, nearly tasteless powder, containing 70*0 p. c. HgO, and 
leaving charcoal when ignited. Dissolves in nitric acid, leaving a white 
powder : similarly in hydrochloric acid. With potash it turns yellow 
and gives off ammonia. Insoluble in water and alcohol; soluble in 
1000 pts. of ether. (Harff ) 
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Camphorate of Silver . — Bibasic. — Obtained by precipitating aqueous 
nitrate of silver with, camphorate of potash (Brandes), with camphorate 
of ammonia (Laurent). — White precipitate (Brandes), electric (Laurent). 
— Turns bluish when exposed to light. Melts wheu heated and burns 
away, leaving metallic silver. (Brandes.) 

Brandes. Laurent. 

2 AgO . 232 .... 56-0 . 55*1 . 55*4 

. 182 .... 44*0 

C-°H 14 Ag 2 O s . 414 .... 100*0 

Camphorate of Platinum. — Aqueous camphorate of soda forms with 
bichloride of platinum a white precipitate, sparingly soluble in water. 
(Brandes.) Camphorate of magnesia does not precipitate bichloride of 
platinum. (Kemper.) 

Camphoric acid dissolves in alcohol , in ether, and in oils, both fixed 
and volatile . — It dissolves in pt. boiling, and 1 pt. cold alcohol 
(Buchholz); in 0*94 pts. alcohol at 8*7°, in 0*89 pts. at 12*5°, in 
0*79 pts. at 25°, in 0*59 pts. at 37*5°, and in 0*68 pts. at 62*5°. 
(Brandes.) 


Appendix to Camphoric Acid. 

Isomeric Modifications of Camphoric Acid. 

1. Loevo-camphoric acid. — Obtained from the Im vo-rotatory camphor 
of J fatricarid Parthenium, L. (p. 350), by boiling with nitric acid, in the 
same manner as ordinary camphoric acid from ordinary camphor. — The 
acid thus obtained possesses lmvo-rotatory power equal in amount to the 
dextro-rotatory power of ordinary camphoric acid, with which it agrees 
in all other properties. (Chautard.) 

2. Paracamphoric acid. Acide racemique camphoriqne. — By evapor¬ 
ating an aqueous mixture of equal quantities of ordinary camphoric and 
Icuvo-camplioric acid, crystals are obtained, destitute of rotatory power, 
but agreeing in other respects with camphoric acid. (Chautard.) 


Metliyl-camplioric Acid. 

C 22 H 18 0 8 = 

Loir. (1853.) A 7 . Ann. Chim. Phys. 37, 196; N. J. Pharm . 22, 288; 
N. Ann. Chim. Phys . 38, 483. 

Mefhylcamphersanre, Methylencamphcrsa're, Campkermethylensdure, Acide 
camp horn eihylique , Acid methyl-camphoriqne. 

formation and Preparation. By distilling 2 pts. of camphoric acid 
with 4 pts. wood-spirit and 1 pt. oil of vitriol, cohobating the distillate 
twice over the residue, mixing the alcoholic solution of the viscid, brown 
distillate with water, washing the viscid oil thereby separated wit 








464 PRIMARY NUCLEUS C*>H 1S : OXYGEN-NUCLEUS C 20 H 15 O 2 * 


water, and leaving it to stand exposed to the air or under water till it 
solidifies in the crystalline form. The collected crystalline masses are 
pressed between filtering paper and boiled with water, set aside till they 
have again solidified in the crystalline form, then collected and dried 
over oil of vitriol. 

Properties. Rhombic prisms belonging to the right prismatic system, 
having the acute lateral edges truncated, and with 4-sided summits 
formed by the faces of a rhombic octohedron. Fig. 67 without p. — 
u : u = 106° 30'; u\t — 126° 45' 3 a : u = 135° 50' 3 a:t — 1 15° 25' 3 
a : a = over the obtuse lateral edge of the rhombic prism = 1*29° 10 * 3 
a : a over the acute lateral edge of the rhombic prism = 109° 50'. — By 
rapid evaporation of the ethereal solution, hemihedral crystals are 
obtained: in that case only the faces a and t appear, and, by the 
predominance of the £-faces, the crystals acquire the appearance of four¬ 
sided tables. Cleavage at right angles to t. 

Melting point 68 °. — Rotatory power 51*4° to the right. The 


alcoholic solution reddens litmus. 



Loir. 

22 C . 

132 .. 

.. 61*60 .... 

.... 61*37 

18 H. 

18 .. 

.. 8*41 .... 

.... 8*48 

8 0. 

64 .. 

.. 29*99 .... 

.... 30*15 

C‘-H 4 O 2 ,C :0 fi u O G . 

214 

.. 100*00 .... 

.... 100*00 


Decompositions . 1 . When heated , it forms without loss of weight a 

viscid oil, which becomes opaque some hours after cooling 3 if heated 
above the melting point, it is resolved into camphoric anhydride, a small 
quantity of viscid liquid (perhaps camphorate of methyl), and a small 
quatatity of charcoal. — Burns, when set on fire, with a bright fuliginous 
flame. — 3 . By distillation with hydrate of potash, it is resolved into 
wood-spirit and camphorate of potash. 

Combinations . Methylcamphoric acid is slightly soluble in water .— 
Aqueous or alcoholic methylcamphoric acid is not altered by lime-water 
or dissolved baryta-salts; it is clouded by baryta-water, but becomes 
clear again on the addition of a small quantity of nitric acid 3 with 
aqueous acetate of lead, it forms a white crystalline precipitate, soluble 
in excess of the precipitant 3 with cupric acetate , a crystalline greenish 
precipitate 3 it is but slightly clouded by nitrate of silver , but reduces 
oxide of silver. 

Methylcamphoric acid dissolves readily in alcohol , ether, or chloroform, 
and crystallises by evaporation of the solvent. 


Camphorate of Ethyl. 

C 28 H :1 0 6 = 2C 1 H 5 0,C 2 °H 14 0 5 . 

Maiagttti. (lS37 r ) Ann. Ohim. Phys. 64, 152; J. pr. Chem. 11 , 294; 
Ann. Pkarm. 22 , 32; abstr. J. Pharm. 23, 75, and 513; liepert. 61, 
123. 

Camphoric ether, Camp her naphtha, camphersdures A ethyloxyd, Camphor - 
formester , Camphorate d’tthyle, Ether camphorique. 
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Formation and Preparation. Ethyl-camphoric acid is subjected to 
dry distillation; the distillate, which solidifies in the crystalline form, is 
dissolved in hot alcohol; the solution is left to itself till it has deposited 
camphoric anhydride ; the mother-liquor is precipitated by water ; the 
oil which separates and gradually becomes thicker, is boiled with weak 
aqueous potash, -washed with water, dried in vacuo, and distilled per se ; 
and the distillate is again washed with water, and dried in vacuo. 

Properties. Amber-yellow oil, of sp. gr. 1*029 at 16°, and boiling at 
285° .— 287°. Has a strong, unpleasant odour, and a bitter, very 
disagreeable taste. Neutral. 


28 C . 

... 168 ... 

.. 65*6 ... 

Malaguti. 
. 64*1 

24 H .. 

... 24 

.. 8*9 ... 

. 9*4 

8 0 . 

... 64 ... 

.. 25*5 ... 

. 26*5 

2;C 4 H 5 O,C 20 H l4 O 5 . 

... 256 .. 

.. 100*0 ... 

. 100*0 


Decompositions. 1. Turns brown when heated above its boiling 
point, and leaves a black residue, yielding, however, a distillate of pure 
camphoric ether. — 2. It requires to be heated before it can be set on 
fire by a flaming body, and then burns with a quiet, white, strongly 
fuliginous flame. — 3. With dry chlorine gas , it turns yellow, becomes 
heated, increases in volume, gives off hydrochloric acid, and forms 
chlorinated camphoric ether. (Malaguti, Ann. Chim. Phys. 70, 360.) 
Acetic acid is formed at the same time. — 4. It dissolves in hot oil of vitriol 
without evolution of sulphurous acid, but does not separate on addition 
of water : the solution smells like oil of lavender. — 5. It is not decom¬ 
posed by niti'ic or hydrochloric acid , even with aid of heat. — 6. When 
boiled for a very long time with strong aqueous potash , it forms alcohol 
and camphorate of potash. — 7. It is not decomposed by ammonia. 

Combinations. Insoluble in water . — It dissolves in cold oil of vitriol 3 
and is precipitated in its original state by water. — It dissolves iodine , 
which can afterwards be only partially separated by heat, without 
decomposing the camphoric ether. It dissolves bromine , and that sub¬ 
stance may be completely expelled from it by heat. 

It dissolves in alcohol and in ether. (Malaguti.) 


Ethylcaxnplioric Acid. 

C 24 H 20 O 8 = C 4 H 6 O 2 ,C 20 H 14 O 6 . 


Malaguti. (1837.) Ann. Chim . Phys . 64, 152; J. pr. Chem . 11, 294; 

Ann. Phwrrn. 22, 45; abstr. J. Pharm. 23, 75, and 513; Report. 61; 

123. 

Camphomnic acid , Weincamphers’dure, Aeiliyl-camphersaure, Acide camplio- 
vinique, Acide camphoUhylique , Acide ethylcamphorique • 

Formation and Preparation. 2 pts. of camphoric acid or camphoric 
anhydride are distilled with 4 pts. of absolute alcohol and 1 pt. of oil of 
vitriol; the distillate amounting to about half the mixture is coliobated; 
the residue in the retort is mixed with water; the oil which then 
separates is washed with water, dissolved in aqueous potash, precipitated 

VOL. XIV. 2 II 
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"by hydrochloric acid, and dissolved in alcohol after washing with water; 
the solution is left to evaporate ; and the residue is dried at ISO 0 . 


Properties. Limpid, syrupy liquid, of sp. gr. 1*095 at 20*5°. Begins 
to hoil at 196°, but the boiling point soon rises, in consequence of decom¬ 
position. Has a rather peculiar odour, disagreeably bitter but not acid. 
Reddens litmus after some time only. 


24 C . 

.... 144 .. 

.. 63*15 .... 

Malaguti. 
.... 62*55 

20 C . 

.... 20 .. 

.. 8*77 .... 

. 8*87 

30 . 

.... 64 .. 

.. 28*08 .... 

.... 28*58 

C 4 H 6 O 2 ,C 20 H 14 O 6 . 

... 228 .. 

.. 100*00 .... 

. 100*00 


Ethyl-camphoric acid is resolved by heat into camphoric anhydride, 
camphoric ether, water, a small quantity of alcohol, and carburetted 
hydrogen gas; by prolonged contact with water , or by boiling therewith, 
it yields camphoric acid and camphoric ether, and by continued boiling 
with aqueous alkali, it is converted into camphoric ether and an alkaline 
camphorate. 

Combinations . Ethylcaraphoric acid unites with bases, forming the 
ethylcamphorates. These salts dissolve in aqueous alkalis and are preci¬ 
pitated therefrom by acids. The lime, baryta, strontia, magnesia , and 
manganous salts are soluble in water; the alumina, iron, zinc, lead, 
copper and mercury salts are insoluble or sparingly soluble in water. 

Ethylcamphorate of Ammonia. — An alcoholic solution of ethyl- 
camphoric acid is not quite saturated with ammonia, the unneutralised 
portion of the acid is separated by water, and the filtrate is evaporated. 
— The salt has an alkaline reaction, but does not contain free ammonia. 

Ethylcamphorate of Silver. — Aqueous ethylcamphorate of ammonia 
is precipitated by nitrate of silver, and the precipitate is dried at 100°. 
When heated, it blackens, melts, gives off a fragrant odour, and leaves 
31*9 p. c. silver (C 84 H 19 Ag0 8 =32*2 p. c. Ag). 

Ethylcamphorate of Copper. — By decomposing ethylcamphorate of 
ammonia with sulphate of copper, a sesquibasic salt is produced, con¬ 
taining 4 At. water. 

Ethylcaraphoric acid is slightly soluble in alcohol and in ether . 
(Malaguti.) 


Chlorinated Camphoric Ether. 

C 2B H 20 Cl 4 O 8 = 2 C 4 H 3 C1 2 0,C 20 H I4 0 6 . 


Malaguti. (1839.) Ann. Chim. Phys. 70, 360; /. pr. Chem. 18, 45; 

Ann. Pharm. 32, 33; N. Br. Arch. 12, 150; liepert. 70, 134. 

Chlorcamphernaphtha, Campher-Chlorvinester , Ether camphorique chlorure, 
Camphorate (Vethyle bichlore (comp, vii, 30U). 

Preparation . Camphorate of ethyl is saturated with dry chlorine; 
the excess of chlorine is removed by heating the yellow liquid ; and the 
cooled thickish mass is washed, first with weak aqueous potash, then 
repeatedly with weak alcohol, dissolved in absolute alcohol, and evapor¬ 
ated in vacuo. 
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Properties. Limpid, viscid oil of sp. gr. 1*386 at 14°. Has an agree¬ 
able odour, and a strong, persistently bitter taste. 


28 C ... 

... 168 

.. 42*6 ... 

Malaguti. 
. 42*1 

20 H . 

... 20 .. 

.. 5*1 ... 

. 5*4 

4 Cl . 

... 142 ... 

.. 36*0 ... 

. 35-3 

8 O . 

... 64 ... 

.. 16*3 ... 

. 17*2 

2 CIPCFO, C 20 H w O 0 . 

... 394 .. 

.. 100*0 ... 

. 100*0 


Decompositions. 1 . When heated , it becomes viscid and then decom¬ 
poses.— 2. Aqueous potash acts upon it very slowly, if at all; by alco¬ 
holic potash , it is converted into camphorate and acetate of potash and 
chloride of potassium: 

C- s H 20 Cl 4 O s + 8(KO,HO) = C“°H 14 K-O s + 2 C 4 H 3 K0 4 + 4 KCI + 8 HO. 

Combinations It dissolves in 8 pts. of alcohol and in an equal quan¬ 
tity of ether, (Malaguti.) 


Oxygen-nucleus C 20 H 14 O 4 . 

Camplioric Anhydride. 

C 20 H U Q 6 = C 20 H u O 4 ,O 2 . 

Bouillon-Lagrange. (1799.) Ann. Chim. 23, 153; Crell. Ann. 1799, 
2,22!. 

Laurent. Ann. Chim. Phys . 63, 207; Ann. Pharm. 22, 41, and 135; 
abstr. J. Pharm. 23, 513. 

Malaguti. Ann. Chim. Phys. 64, 152; J. pr . Ghem. 11, 294; Ann. 
Pharm. 22, 41; J. Chim. mod. 13, 107. 

Anhydrous Camphoric acid, Oxyde de Camphese. (Laurent.) 

Formation. By the action of beat on camphoric acid. (Bouillon, 
Laurent.) Also on ethyl-camphoric acid (Malaguti), methyl-camphoric 
acid (Loir, A r . Ann. Chim. Phys. 37, 196), camphoranilic acid (Laurent 
& Gerliardt, A 7 . Ann. Chim. Phys. 24, 191), camphorate of lead (Bouc- 
sein, A r . Br. Arch. 83, 773), and by heating alkaline campliorates with 
an equal quantity of ])erchlorovinic ether. (Malaguti, Compi. rend. 
41, 625; J. pr. Chem. 67, 277; CKcm. Centr. 1855, 874.) — 2. By the 
action of pentacliloride of phosphorus on camphoric acid. (Gerliardt & 
Chiozza, Compt. rend. 36, 1050; Ann. Pharm . 87, 290; J. pr. Chem. 
59, 452.) — 3. By dissolving camphoric acid in oil of vitriol, and preci¬ 
pitating the solution with water. (Walter, iY. Ann. Chim. Phys. 
59, 177.) 

Preparation. 1. Camphoric acid is distilled per se } and the white 
sublimate which settles on the neck of the retort is collected. (Bouillon, 
Lagrange.) — 2. Ethyl-camphoric acid is distilled ; the solidifying distil¬ 
late is dissolved in boiling alcohol; and the crystals of camphoric anhy¬ 
dride which separate after the cooling and further evaporation of the 
solution, are separated from the camphoric ether which remains dissolved 
in the mother-liquor, and purified by recrystalli&ation from alcohol. 
(Malaguti.) 

2 H 2 
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Properties. Long white prisms. (Malaguti.) — Crystallises from 
alcohol in long, upright, six-sided, very flat prisms, with rhombic base 
and broad faces on the two obtuse vertical lateral edges; the terminal 
faces are replaced by acnmination-faces, two of which are rhombic and 
rest upon the acute vertical lateral edges, and two triangular, resting on 
the two vertical faces which replace the obtuse lateral edges of the prism. 
(Laurent.) Sp. gr. 1-194 at 20*5°; begins to sublime in long needles at 
130°; melts at 217° (Malaguti); at about 220° (Boucsein); distils com¬ 
pletely at 270°. — Tasteless at first, but after a while produces irritation 
in the throat. Neutral. Electric when rubbed. (Malaguti.) 


Malaguti. 



20 C . 

14 H . 

6 0 . 

120 

14 

48 

.... 65*93 . 
.... 7-69 . 

.... 26*38 . 

.. 66*24 

. 7*90 

. 25*86 



C 20 H 14 O 6 . 

182 

.... 100-00 . 

. 100*00 



Liebig. 


Laurent. 

Walter. 

Boucsein. 

20 C. 



64*87 . 

. 65*55 . 

.. 65*70 

14 H. 

. 7*85 


7*87 . 

. 7*91 . 

.. 7-76 

6 0. 

. 26*44 


27*26 . 

. 26*54 . 

.. 26*54 

C 30 H 14 O G 

. 100*00 


100*00 . 

. 100*00 . 

.. 100*00 


The colourless solution of camphoric anhydride in cold oil of vitriol 
gives off carbonic oxide wheD heated to 45°—50°, abundantly at 60°, and 
forms sulphocamphoric acid (xiii, 379, Walter, N. Ann. Ghim. Phys . 
9, 177)- Camphoric anhydride dissolves in anhydrous or in fuming 
sulphuric acid, with evolution of sulphurous acid, forming a dark-coloured 
liquid. — Distilled with oil of vitriol and absolute alcohol, it yields ethyl- 
camphoric acid, (Malaguti.) — 2. When carefully distilled with anhy¬ 
drous phosphoric acid, it gives off a gaseous mixture consisting of 1 vol. 
carbonic acid and 4 vols. carbonic oxide, yields a yellowish oil having a 
penetrating, but not disagreeable odour, and isomeric with oil of tur¬ 
pentine or with naphtha (88*30 p. c. C, 11'27 H), and leaves a black 
acid residue. (Walter, Ann. Chun. Phys. 75, 212.) — 3. Alcoholic 
camphoric anhydride saturated at the boiling heat with ammonia-gas (or 
with ammonia or bicarbonate of ammonia, according to Malaguti), yields 
camphoramate of ammonia (Laurent, Gompt. chm. 1845, 141 ; Ann . 
Pharm. 60, 326), and probably also camphoramide. (Laurent, Bev , 
scient. 10, 123; J. pr. Chem . 27, 314.) — 4. It is not acted upon by 
aniline In the cold, but when heated with it, yields camphoranilic acid 
and camphoranik (Laurent k Gerhardt, N. Ann. Ghim. Phys . 24, 
191.) 

Co?nbinations. Camphoric anhydride dissolves sparingly in cold water, 
somewhat more abundantly in boiling water (Malaguti), though with 
difficulty, and by prolonged boiling with water, Is completely converted 
into camphoric acid. (Laurent, Boucsein.) According to Malaguti, the 
hot aqueous solution deposits unaltered camphoric anhydride, even after 
two hours 7 boiling. 

Camphoric anhydride does not absorb ammonia in the cold. (Mala¬ 
guti, Laurent, Gompt . chim. 1S45, 141.) — When ammonia-gas is passed 
over melting camphoric anhydride, a yellowish liquid distils over, which 
on cooling solidifies in a transparent mass, easily soluble in alcohol and 
water, and not giving off ammonia when boiled with aqueous potash. 
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Salts of Camphoric anhydride. Alcoholic camphoric anhydride does 
not precipitate metallic salts. (Boucsein.) — Camphoric anhydride 
appears to be capable of forming peculiar salts with bases (Laurent, 
Compt. chim. 1845, 141): it first unites with water, and then forms with, 
bases, salts which have the same composition as the ordinary caniph orates, 
but exhibit different properties. (Malaguti.) — Camphoric anhydride 
boiled with aqueous potash forms a camphorate of potash which crystal¬ 
lises, not in needles like the ordinary camphorate, but in broad pearly 
laminae. (Malaguti.) — The solution produced by boiling camphoric 
anhydride for some time with milk of lime, deposits by evaporation, films, 
which require long boiling with water to dissolve them: alcohol added 
to the solution throws down small white needles containing 14 p. c. Ca, 
agreeing approximately with the formula C 20 H 27 Ca 3 O u (calculation=13*67 
p. c. Ca). Laurent (Compt. chim. 1845, 141; Ann. Pharm. 60, 330).— 
The aqueous solution of the potash-salt added to aqueous sulphate of 
copper, forms a precipitate containing 30'14 p. c. cupric oxide. — The 
aqueous solution of camphoric anhydride is not precipitated by neutral 
acetate of lead. (Malaguti.) 

Camphoric anhydride dissolves in cold^ and abundantly in hot alcohol 
(Malaguti), less easily than camphoric acid. (Laurent.)—It dissolves in 
cold ether , more readily than in alcohol. (Malaguti.) 


Oxygen-nucleus C 20 H 12 O 6 . 

Cantharidin. 

C 20 H 12 O 8 = C 20 H 12 O 6 ,O 2 ? 


Robiquet. (1812.) Ann. Chim. 76, 302; Schw. 4, 198; J. Pharm. 14, 
363; J. Pharm. 21, 123. 

Thierry. J. Pharm. 21, 44; Ann. Pharm. 35, 314; J. Chim. med. 11, 
139; J. pr. Chem. 8, 54. 

Regnault. Ann . Chim. Phys. 68, 159; Ann. Pharm. 29, 314; J. pr. 
Chem. 16, 316. 

Lavini & Sobrero. N. J . Pharm. 7, 467; abstr. JReperi. 100, 562. 

W. Procter, Jen. Pharm . J, Trans. 12 , 287; Viertelj. J. Pharm . 2, 
322. 


Vesicating principle of Cantharides , Canthaviden-campTier. Discovered by 
Robiquet in 1812. 

Source. In Spanish flies or cantharides (Lytta vesicatoria, Fabric.); 
in Lytta vittata (Dana, Schw. 30, 247); Mylabris Cichorii (Bretonneau, 
J. Pharm. 14, 67) ; in Meloe molaceus , M. autumnalis , M. fucia, 
M. punctatus, M. mriegatus, M. Scabrosus, M. majalis . (Lavini & Sob¬ 
rero.) 

Preparation. From Cantharides or Mylabris Cichorii, both of which 
contain about 0*4 p. c. of cantharidin (Warner, Viertelf. pr. Pharm . 
6, 86), more easily from the latter, as they contain less oil. (Robiquet.) 
—* 1. Aqueous extract of cantharides is evaporated to dryness; the 
residue is exhausted with hot strong alcohol; the solution evaporated to 
an extract; this extract is exhausted with warm ether ; and the solution 
left to evaporate in the air. The residue is treated with cold alcohol to 
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remove a yellow substance, and tlie residual cantliaridin is dried. 
(Robiquet.)— Lavini So Sobrero boil powdered mcloe with water, eva¬ 
porate tlie decoction, exhaust the residue with warm ether, and leave 
the ether to evaporate. — Direct exhaustion with alcohol yields a very 
oily extract, which does not deposit cantliaridin. (Lavini & Sobrero.) — 
2. Powder of cantharides is exhausted in a displacement apparatus, with 
ether made to run through it very slowly; the nearly pure oil which 
first passes through is collected apart; and only the following tinctures 
are treated for cantliaridin, by distilling off the ether, and purifying the 
crystals which separate from the residue, by pressure and recrystallisation 
from alcohol. (Robiquet.)— Thierry likewise uses ether-alcohol of sp. 
gr. 082, or alcohol of sp. gr. 0*S5, and macerates the cantharides therewith 
for a few days, before introducing them into the displacement apparatus. 
He distils off the ether and alcohol from the extracts, separates the oil 
from the residue, and obtains cantliaridin from the aqueous solution by 
crystallisation, pressure, and recrystallisation with the aid of animal 
charcoal. 

Properties. Colourless, rectangular four-sided prisms belonging to 
the right prismatic system, with four-sided summits resting on the faces 
of the prism. Faces p, m, i and u of Fig. 53. — i : i =107° 30'; i : p 
— 121° 15'; u : 26 = 123° 28'; u : m = 118° 15'; i'.n — 138° 55'. The 
crystals exhibit a tabular form from predominance of tbe^»- or m- face. 
Cleavage parallel to p and m, (Marignac, Recherckes sur les formes crys¬ 
tallines , Geneva. 1855.) — Rhombic prisms or micaceous laminae. 
(Robiqnet, Thierry.) Generally, fonr-sided flat prisms, grooved so as to 
give them a step-like appearance. Separates from ether or acetic acid, in 
fiat, oblique, four-sided prisms witli dihedral summits, and belonging to 
the rectangular system. (Procter.) — Cantliaridin does not volatilise 
with vapour of water, nor sensibly in a test-tnbe at 104°; at 121° it vola¬ 
tilises slowly, at 182° somewhat more quickly ; it melts at 208°—210° (at 
210 °, according to Robiquet and others), and then volatilises quickly in 
white fumes, which condense in fine needles (Robiquet and others), in 
rectangular prisms having a strong lustre and sometimes iridescent. 
(Procter.)—Inodorous. Neutral. Sinks in nitric acid of sp. gr. 1*38. 
(Procter.) Placed on the skin, even in extremely small quantities, it 
raises blisters (Robiquet and others);—not by itself in the dry state, but 
quickly when moistened with oil. (Procter.) 

Regnault. Lavini & Sobrero. 


20 C . 

. 120 ... 

. 61*22 . 

... 60*36 . 

. 61*17 

12 E . 

. i2 ... 

,. 6*12 .... 

.... 6*22 . 

. 6*30 

8 0 . 

. 64 .. 

.. 32*66 .... 

.... 33*42 . 

. 32*53 

C20H12Q8. 

. 196 .. 

.. xoO'Od .... 

.... 100*00 . 

. 100*00 


According to most authors, it is C 10 Ii r, O 4 , but Gmelin placed it among compounds 
containing 20 At. C. (Kr.)— Isomeric with picrotoxin. 

Decompositions. 1. Heated on platinum foil, it bums with a white 
flame, leaving an easily combustible charcoal. (Lavini So Sobrero.) — 
2. When cantharidin moistened with oil of vitriol is heated on a watch- 
glass to commencing ebullition, and chromate of potash is then added, 
brisk effervescence takes place, a splendid green mass is formed, and 
after some hours, a solution which ultimately becomes turbid and of a 
leaf-green colour. (Eboli, Mmagero de Lima; N. Rh Arch . 87, 187.) 
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Combinations . Cantharidin is insoluble in water , whether cold or 
boiling. It is however rendered soluble in. water by the yellow matter of cantharides, 
so that hot water extracts therefrom the whole of the cantharidin. (Robiquet and 
others.) — It dissolves without colour in hot oil of vitriol, and is precipi¬ 
tated by water. — It is nearly insoluble in cold hydrochloric acid of sp. 
gr, 1 -18, and in cold phosphoric acid; a little more soluble in those acids 
when hot. — It dissolves abundantly in boiling nitric acid, scarcely at all 
in hot formic acid , slightly in cold, more easily in hot acetic acid of sp. gr. 
1*041; 40 pts. of glacial acetic acid dissolve completely with the aid of 
heat, 1 pt. of cantharidin. According to Robiquet, it is insoluble in acetic acid. 
From all these liquids, the cantharidin crystallises on cooling. (Procter 
and others.) 

It is insoluble in aqueous ammonia (Thierry), slightly soluble in the 
hot liquid (Procter). — It dissolves in potash and soda-ley, and is precipi¬ 
tated therefrom by acetic acid. (Thierry.) 

Slightly soluble in alcohol and acetate of ethyl when cold, more soluble 
when heated; less in wood-spirit, more in ether (in 34 pts. of cold ether, 
according to Warner); its best solvents are acetone and chloroform , 
which latter abstracts cantharadin from its aqueous solutions.—It dis¬ 
solves in hot oil of turpentine, in the oils of cinnamon , cloves, and sassafras , 
also in almond-oil, olive-oil , and lard, and crystallises on cooling. 
(Thierry and others.)—According to Procter, Cantharadin is extracted 
from cantharides by glacial acetic acid, oil of turpentine, and olive-oil, 
but only the last-mentioned retains any considerable quantity of it in 
solution after cooling. 


Appendix to Cantharidin . 

Volatile Acrid Principles. 

The irritating action of certain plants on the organs of sensation, is 
in all probability due to peculiar substances contained in them but not 
separable, and perhaps allied to the volatile oils or camphors. They 
were first distinguished as peculiar substances (. Principia acra plantarum) 
existing in certain plants by Gren (Syst. Handb . d. (Jhem . 1794, 2, 229); 
they are very volatile, are lost in the drying of the plants, generally pass 
over in the distillate when the plants are distilled with water, and 
impart to the distillate their acrid burning taste; in some cases, how¬ 
ever they are decomposed during distillation. They are often found 
in the alcoholic extract of plants, and are the cause of the exciting action 
of such extracts on the organs of sensation : they are especially distin¬ 
guished by their easy destructibility. The most important of these 
volatile acrid principles are the following : 

Volatile acrid principle in Aconitum Pfapellus . (Braconnot, Ann. 
Chim. Phys. 8, 139; Geiger, Mag. Pharm . 34, 62.) In the leaves before 
flowering, in the seeds after flowering; adheres to the chlorophyll in the 
leaves. It is not completely extracted by repeatedly pressing the plant 
with water, hut alcohol extracts the whole of it. The fresh herb distilled 
with water in the chloride of calcium bath, diffuses a peculiar odour, 
irritating to the eyes, but not very acrid, and soon ceasing, and yields at 
first a distillate hawing a very acrid taste and odour, while the residue 
is quite destitute of acridity. The distillate loses by rectification more 
and more of its odour, which is destroyed at 100°, 
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Volatile acrid principle in Arum Dracunculus. (Landerer, Repert. 
57, 199.) Occurs in the fresh roots, and in the inner blue part of the 
power, but especially in the spadix. The fresh roots, which have a 
sharp, burning taste, lose it by boiling or roasting ; the braised spadices 
redden the skin when rubbed into it, but without raising blisters, and 
yield by distillation with water, an aqueous distillate, having a sharp, 
tear-exciting odour, and a faint herb-like taste. The fresh spadices and 
the blue parts of the flowers yield, after digestion with alcohol, a very 
sharp-tasting extract, the most volatile distillate of which produces 
reddening and burning of the skin, while the less volatile residue con¬ 
tains, in addition to wax and blue colouring matter, a sharp-tasting resin 
soluble in ether and in volatile oils. 

Volatile acrid principle in Arum maculatum. (Stendel, Diss. inaug. 
cle acred. novelL reget . Tubing. 1805; J. Dulong, J. Pharm . 12, 156; 
Taschenb. 1827; 65.) In the fresh roots, which hare a sharp pungent 
taste, if pressed during mastication against the sides of the mouth, but 
otherwise only a slight burning taste : the juice has scarcely any taste. 
They yield a neutral distillate which has not an acid but a sickly taste, 
and an empyreumatic odour; they yield noil-acrid extracts with water, 
alcohol, acetic acid, and olive-oil, but nevertheless lose their acridity, 
which is quite destroyed by the action of those liquids. 

Volatile acrid principle in Clematis 'viticella . — The fresh plant yields 
by distillation with water, a small quantity of yellow oil which floats on 
the water, and has a burning taste. 

Volatile acrid principle in Clematis flammula. (Braconnot, Ann. 
Cliim. Phys . 6, 184.) The fresh plant yields an aqueous distillate, with¬ 
out oil-drops, which has a sharp caustic taste, reddens the skin, and 
causes pain, but is not acid.—The volatile acrid principle may be extracted 
from the plant by fixed oils, but is lost when the plant is boiled with water. 

Volatile acrid principle in Helleborus foetidus. (Braconnot, Ann. 
Chim. Pliys. 6, 138.) The stems and leaves distilled in the fresh 
state, yield a“distillate having a very acrid taste and odour. 

Volatile acrid principle in Daphne Mezereum. (Landerer, Repert. 58, 
114.) The bark yields by distillation with water, a neutral liquid, 
Laving a sharp burning taste, and, by exhaustion with alcohol, a deep 
green solution having a very acrid taste, and yielding by evaporation a 
thick extract, from which ether removes all the acridity. The alcoholic 
extract, mixed with neutral acetate of lead, filtered, and freed from 
excess of lead by sulphuretted hydrogen, leaves by evaporation an 
extract together with a small quantity of an oil, which has a sharp 
burning taste, reddens the skin, dissolves in aqueous potash, and, when 
separated from the potash-solution by distillation with phosphoric acid, 
is transparent and colourless, and has an acid, acrid, and pungent odour. 
— The volatile acrid principle is not extracted from the bark by digestion 
with pure water, or with water containing hydrochloric acid. 

Volatile acrid principle in Polygonum hydropiper. (John, dessen. 
diem. Schwift. 3, 14.) The plant yields by distillation in non-luted 
vessels, a tasteless water, but in luted vessels, a water having a burning 
taste: the residue, in either case, is destitute of acridity. 

Volatile acrid principle in Ranunculasbidbosus, P.Jlammula, R. lingua , 
and R. acids. (Braconnot, Ann. Chim. Phys . 6, 138.) The stalks, and 
more especially the roots of these plants, yield by distillation with water 
a distillate which has an acrid taste and an odour of radish, becomes 
turbid after two months, and deposits white flocks, together with small 
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shining micaceous scales, without losing its taste or odour. The residue 
of the distillation is free from acridity. — Ranunculus lanuginosus , 
R. auricomus , R. phyhonolis , R. repens, and R. ficaria , do not yield an 
acrid-tasting distillate by distillation with water. — The volatile acrid 
principle in Ranunculus sceleratus will be described with Anemonin C 30 H 12 O 12 . 

The volatile acrid principle of certain Sponges (Letellier, Mag. Pharm . 
16, 137,) is destroyed by distilling them w T ith water, or by digesting 
them with vinegar, alcohol, or aqueous potash. 


Picrotoxin. 

C 20 H 12 O 8 = C 20 H 12 O 6 ,O 2 ? 

Boullay. Fully, Bull. Rharm. 4, 5; Ann. Chim. 80, 209; Schw. 7, 
365; further, J. Pharm . 5, 1; Taschenbuch, 1820, 122; Repert. 7, 76; 
abstr, Gilb. 63, 319; further, J. Pharm . 11, 505; abstr. Repert. 23, 
16*6; Kastn. Arch. 7, 374; further, J. Pharm . 12, 106. 

Merck. N . Tr . 20, 1, 134. 

Dotlos, Schw . 64, 222. 

Pelletier & Couerbe. Ann. Chim. Phys. 54, 181; Ann. Pharm. 10, 
183. 

Menispermin (but different from the menispermin of Pelletier). (Couerbe.) 
Gocculin. Picrotoxic acid. — Discovered by Boullay in the seeds of Memspermum 
Cocculus. 

Preparation . 1 . The seeds separated from their husks are boiled 

with water; the decoction is evaporated; the residue exhausted with 
boiling alcohol of 38° B ; the filtrate left to itself in a cool place for 
several days, any fat that separates being removed, and then evapo¬ 
rated to dryness ; the residue comminuted with a small quantity of water 
and ^ of its weight of magnesia ,which forms insoluble compounds with any 
acid that may he present and with the fat; the mixture completely dried, 
and repeatedly boiled with alcohol of 30 J ; and the solution evaporated 
to the crystallising point, after decolorisation with animal charcoal. 
(Boullay.) The picrotoxin thus obtained may be purified by solution in 
boiling alcohol of 20° B. and spontaneous evaporation. (Boullay.) 

The aqueous decoction merely freed from fat deposits, by evaporation, 
nodules, which, when treated, first with cold and then with hot water, 
leave colourless picrotoxin, to be purified by recrystallisation. (Meissner, 
Perl. Jahrb. 1827, 1, 132.) —Casaseca (J. Pharm. 12, 99 ; abstr. Kastn . 
Arch. 7, 376) likewise exhausts the watery extract with alcohol; 
evaporates ; removes the fat; sets aside the remaining extract in contact 
with magnesia; and boils it for 24 hours with absolute alcohol, where¬ 
upon picrotoxin crystallises from the filtrate on evaporation. — If the 
aqueous decoction evaporated to a thick syrup be set aside for 24 hours 
with of baryta or magnesia, then repeatedly boiled with absolute 
alcohol, the tincture evaporated to dryness, and the residue again treated 
with alcohol,—the alcoholic solution, after being decolorised by animal 
charcoal, yields crystals of picrotoxin by evaporation and cooling. 
(Boullay.) 

2. The decoction is precipitated with subacetate of lead; the dis¬ 
solved lead removed from the filtrate by sulphuretted hydrogen; the 
residue exhausted with alcohol; the solution filtered and evaporated; 
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the residue again exhausted with alcohol; and the solution in alcohol, 
filtering, and evaporation are repeated till the extract becomes completely 
soluble in alcohol. The alcoholic solution evaporated to a syrup is then 
mixed with carbonate of potash, which, by removing the acetic acid, 
separates the picrotoxin after a while in the crystalline form ; an addi¬ 
tional quantity of picrotoxin is obtained by evaporation from the 
mother-liquor, which likewise contains sugar and colouring matter; and 
the entire product is washed with cold water and crystallised from water 
containing alcohol. (Boullay.)—Crystals of picrotoxin are likewise 
obtained from the aqueous decoction merely precipitated with subacetate 
of lead and freed from lead. (Boullay; Schrader, Br. Arch. 8, 3 47.) 

3. Bruised grains of cocculus are exhausted by boiling with alcohol of 
sp. gr. 0*S5 ; the filtrate is distilled till the residue amounts to about -L of 
the weight of the grains; the fat is removed after cooling; the residue boiled 
with half its weight of water; the solution filtered at the boiling heat ; 
.and the filtrate (after addition of a small quantity of acid, according to 
Pelletier Sc Couerbe), brought to the crystallizing point. (Vogel, Br. Arch . 
20, 200.) The portion of the extract insoluble in water contains menispermin, para- 
memspermin, and a brown acid mentioned below. (Pelletier & Couerbe.) The extract 
of shelled grains of cocculus prepared with weak alcohol yields by 
evaporation, brown picrotoxin, which may be purified by washing with 
cold alcohol and repeated solution in water. By further evaporation, an 
additional quantity of picrotoxin is obtained, but in slender needles of 
different aspect. (Gmelin.) 

4. Kukle evaporates the aqueous decoction of cocculus grains nearly 
to the consistence of honey; cools; removes the separated oil; evaporates 
to an extract ; heats the extract in a distillatory apparatus with alcohol of 
sp. gr. 0*84 till half the alcohol has passed over; pours off the solution ; 
aud treats the residue repeatedly with alcohol, as long as any bitter 
substance is thereby extracted. The tincture evaporated to the consist¬ 
ence of honey after the distillation of the alcohol, and shaken up with 
fresh quantities of ether, yields to this solvent, picrotoxin and menispermin, 
which latter is immediately extracted from the solution, together with 
the colouring matter, by agitation with hydrochloric or nitric acid. 
(ZciUchr . Ph. v. IF. 5, 339.) — When grains of cocculus are treated with 
alcohol and tartaric acid, the solution evaporated, the residue exhausted 
with water, and the solution shaken up with ether, the ethereal solution 
yields crystals of picrotoxin by evaporation. (G. Giiukcl, B r . Br. 
Arch. 94, 14.) 

5. Wittstock ( Bcrz . Jahrb. 3 AufL, 3, 289) frees the shelled grains 
from fat by pressure; boils the residue several times with alcohol: distils 
off the alcohol ; boils the solidified residue with water ; separates the oil, 
and leaves the picrotoxin to crystallize, 

P?-opertles. White shining four-sided prisms. (Boullay.) Some¬ 
times slender needles, sometimes flexible silky threads, and transparent 
plates, sometimes radio-nodular and hard granular masses, varying in 
character according to the concentration and temperature of the solution 
and the presence of foreign bodies. (Pelletier & Couerbe.) Without 
action on vegetable colours. (Oppermann, Duflos.) According to the earlier 
statements of Boullay, it has an alkaline reaction. It has a very bitter taste and 
poisonous action. Ten grains killed young dogs, with convulsions and vertigo. 
(Boullay.) Does not contain any water of crystallisation. (Pelletier 
& Couerbe.) The alcoholic solution turns the plane of polarisation 
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to the left, Lse vo-rotatory power = 28*1 (Bouchardat & Roudet, iV\ J. 
Pharm. 23, 288, J. pr. Chem. 60, 118. Liebig u. Popps Jahresber. 1853, 
194). 


Oppermann. 


20 C . 

a. 

... 120 .. 

.. 61-22 

24 C . 

b. 

... 144 .. 

.. 60*50 .... 

mean. 

.... 60*21 

12 H . 

.... 12 .. 

.. 6-12 

14 H . 

... 14 .. 

.. 5*88 .... 

5*86 

8 O . 

.... 64 .. 

.. 32-66 

10 O . 

... 80 .. 

.. 33-62 .... 

.... 33*93 

C 20 H 12 O 8 . 

.... 196 .. 

.. 100-00 

C- 4 I1 14 0 10 . 

... 238 .. 

.. 100-00 .... 

.... 100*00 



Pelletier & 
Couerbe. 

Regnaulfc. 

Francis. 


mean. 

mean. 

mean. 

C . 

. 59*77 ... 

. 59*52 .... 

. 60*26 

H. 

.. 6 00 ... 

. 5-86 .... 

.... 5 70 

O . 

. 34*23 ... 

. 34*62 .... 

. 32*74 


100-00 . 100-00 . 98*70 

Isomeric with cantharidin.— According to Oppermann (Mag. Pharm. 35, 237; 
Pogg. 23, 446), it is C 5 H 3 0 2 = £C i4 H K O a ; according to Pelletier tic Couerbe, C 12 H"0 5 . 
Gerhardt {Trait e 4, 227) adopts the first formula doubled .= C 10 H fi O 4 .— It is per¬ 
fectly free from nitrogen. (Oppermann, Erdmann & Marchand, J. pr. Chem. 37, 
146, and others.) According to Francis (Lied. Organ. Chem. 335), it contains 0*75 — 
1-30 p. c. nitrogen. 

Decompositions. 1. By dry distillation, it yields carbonic acid and com¬ 
bustible gas, a small quantity of acid water, a very large quantity of acid 
brownish yellow, einpyreumatic oil, but no ammonia,, and leaves charcoal. 
(Boullay.) When heated, it melts like wax, takes fire and leaves charcoal. 
(Merck.) Melts to a brown liquid and gives off aromatic acid vapours. 
(Gmelin.) Decomposes when heated on red-hot coals, without melting or 
taking fire. (Boullay.) —2. It is not altered by boiling with iodine and 
water, and crystallizes by evaporation, free from iodine and hydriodic acid. 
(Pelletier & Couerbe.) Triturated with yh- part of iodine, it forms a red- 
brown mass which yields a reddish solution on addition of water. (Vogel, 
Br. Arch , 16, 155.) It is not altered by sulphurous add, or chlorine 
(Boullay), or by iodic acid (Dufios), and is not coloured by vapour of 
bromine, iodine, or chloride of iodine. (Doune.) — 3. Cold oil of vitriol 
dissolves it with yellow colour (without colouring, according to Merck) ; 
warmed oil of vitriol chars it. (Boullay.) — 4. It dissolves without 
decomposition in cold nitric acid , forming a greenish yellow solution (the 
colour of which gradually disappears, according to Dufios) ; but warm 
nitric acid converts it into oxalic acid. (Boullay.) With aqua regia it 
likewise yields oxalic acid. (Pelletier & Couerbe.) It is reddened by 
nitric acid (Pettenkofer, Repent., 7, 91); not coloured (Merck). — 5. It 
does not give off ammonia when treated with hydrate of potash. (Boullay.) 
By strong ammonia , potash, or soda , it is completely decomposed, 
especially if gently heated, and from the resulting orange-coloured solu¬ 
tion, acids throw down a brown pow r der similar to that which is produced 
from many organic bodies by the action of potash. (Pelletier & Couerbe ; 
see also Combinations.) — Aqueous picrotoxin changes the colour of bichro¬ 
mate of potash to a fine green. (Dufios.) In alkaline solution, it reduces 
protoxide of copper to di-oxide. (Gr. Beckers, W. Br. Arch , 85, 22 ; 
G. Gunk el.) Hence Ludwig (N. Br. Arch., 82, 109), who examined It 
only after boding with acids, was led to regard it as a conjugated sugar* 
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compound. -— Solutions of gold, silveo', and copper-salts are not altered by 
aqueous picrotoxin for several hours, provided light be excluded : ferric 
sulphate is very slowly reduced to ferrous sulphate. (Duflos.) 

Combinations. It dissolves in 150 pints of water at 14°, in 25 pts. 
of boiling water (Pelletier <& Couerbe, Boullay), in 180 pts. of boiling 
water (Merck), in 162 pts. of cold, 54 pts. of boiling water (Duflos), in 
160 pts. of water at 18f° Abl. ( Oesterreich. Zeiischw Pharm. 8, 201). 

With Acids. — According to Boullay, picrotoxin unites with acids to 
form salts, which, however, is denied by Oppermann and others. — It does 
not neutralise the smallest quantity of acid. (Oppermann.) Even a very 
large excess of picrotoxin does not remove the acid reaction from water 
containing traces of hydrochloric acid. It crystallises free from hydro¬ 
chloric acid from a solution containing that acid. (Pelletier & Couerbe ; 
Eegnault, Ann. Pharm. 29, 214 ; J. pr. Chem. 16, 289 ; Duflos.) 
Similarly with iodic acid. (Serullas.) Hence the picrotoxin-salts, 
described by Boullay, are probably merely picrotoxin with adhering acid. 
— Picrotoxin dissolves in dilute acids (Boullay); not more than in pure 
water, more abundantly only in acetic acid. (Pelletier & Couerbe.) 

With Alkalis. — Aqueous ammonia, potash , and soda dissolve picro¬ 
toxin very abundantly. (Boullay.) Acids, even carbonic acid, separate 
it unaltered from the solution. (Pelletier k Couerbe.) Hence it is 
regarded by Pelletier & Couerbe (not by Liebig, Ann. Pharm. 10, 204), 
as an acid : picrotoxic acid. If the alkali is saturated, while hot, with 
picrotoxin, that substance separates on cooling, and, after washing with 
cold water, is free from alkali. When a solution of picrotoxin in potash 
is placed in the voltaic circle, picrotoxin is deposited in slender needles at 
the positive pole, while the liquid at the negative pole becomes richer in 
potash and is no longer bitter. (Pelletier & Couerbe.) — Baryta, strontia, 
lime, and magnesia, prevent the crystallisation of picrotoxin in needles. 
Lime causes it to crystallise in plates or granules, and needles are pro¬ 
duced on addition of acids. 

Picrotoxin with Oxide of Lead. — Oxide of lead forms, with picrotoxin, 
a very soluble uncrystallisable salt, which may be obtained by prolonged 
boiling of picrotoxin with excess of oxide of lead and a small quantity of 
water, and evaporating the filtrate in vacuo. Contains 45 or 48 p. c. 
oxide of lead. (Pelletier & Couerbe.) 

With Organic bodies. — It dissolves in 3 pts. of hot alcohol of sp. gr, 
0*81. The solution on cooling solidifies in a silky mass. It is precipitated 
by a small quantity of water. The finest crystals are obtained from a 
mixture of equal parts of alcohol and water. (Boullay.) 

It dissolves with difficulty in cold ether (Merck), in 250 pts. of ether 
of sp. gr. 0*7. (Boullay.) Picrotoxin is not extracted from its aqueous 
solution by ether, or from the alcoholic solution mixed with caustic 
potash, but ether abstracts it from the alcoholic solution mixed with 
hydrochloric acid. (G. Giinkel, N.Br. Arch. 94, 14.) 

Picrotoxin dissolves completely in concentrated acetic acid, but 
requires 2400 pts. of distilled vinegar to dissolve it, and does not dissolve 
perceptibly in a mixture of equal parts of distilled vinegar and water. 
(Merck.) Acetic acid facilitates the solution of picrotoxin in water. 
(Pelletier & Couerbe.) The easily produced solution of picrotoxin in 
acetic acid, which is precipitated by concentrated carbonate of potash, 
yields by evaporation, according to Boullay, needles of acetate of picro- 
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toxin, which give off acetic acid when treated with nitric acid, hut not 
with sulphuric acid, and when washed with water, lose their acid re¬ 
action, but not the whole of the acetic acid. 

Aqueous picrotoxin is not precipitated by tincture of galls, (Duflos.) 

Picrotoxin (containing acid) does not dissolve in oils, either fixed or 
volatile. (Boullay.) 

Other Compounds. Picrotoxin forms with quinine, cinchonine, mor¬ 
phine, strychnine , and brucine, compounds, which are more soluble than 
these bodies in the separate state; they are crystallisable, and are decom¬ 
posed in the voltaic circuit, the picrotoxin going to the positive, and the 
alkaloid to the negative pole. (Pelletier k Couerbe.) 


Appendix to Picrotoxin . 


Brown Acid from the Husks of Cocculus-grains, 

Pelletier & Couerbe. Ann . Chim. Phys . 54, 196; Ann. Pharm, 10, 

195. 

Acide hypopicrotoxique. 

Preparation . The coarsely pulverised husks of cocculus-grains are 
exhausted in a Papin’s digester with alcohol; the wax which separates 
as the tincture cools is removed by filtration ; the solution is evaporated; 
and the residual extract is exhausted, first with cold water, then with boiling 
acidulated water, and finally with ether, which when evaporated leaves a 
brown extract, a mixture of the chlorophyll and the brown acid. The 
part of the extract which is insoluble in ether, dissolves in boiling alcohol 
(or in aqueous potash), forming a solution which deposits wax on cooling, 
and the filtrate separated therefromTeaves on evaporation a brown mass, 
from which ether extracts fat and chlorophyll, leaving the brown acid. 

Properties . Solid, amorphous brown mass, which softens at 100°. 


Pelletier & Couerbe; 
mean . 


22 C . 

.... 132 . 

... 63*1 . 

.... 64*14 

13 H. 

.... 13 . 

... 6*2 . 

.... 6*09 

8 0 . 

.... 64 . 

... 30*7 .... 

.... 29*77 

C“H 13 O s .... 

. 209 , 

.... 100*0 .... 

.... 100*00 


So according to Pelletier and Couerbe. — The analysis gives J-p. c. 
too much carbon, the contrary of that which generally takes place; and as 
the capacity of saturation was not determined, the formula is altogether 
inadmissible. Liebig, Ann. Pharm. 10, 297. — It is perhaps^ picrotoxin, 
contaminated with the brown acid into which that substance is converted 
by alkalis. (Grm.) 

It is insoluble in water, even at the boiling heat. 

It dissolves readily in alkalis , forming a dark-coloured solution, 
whence it is precipitated by acids in brown flocks. Insoluble in ether. 
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Oxygen-nucleus C 20 H 10 O 8 . 

Oenolin, 

Q 2 0 H 10 0 10 = C 2 °H 10 O 8 3 O 2 . 

Mulder. Chemie des Weins . Leipzig, 1856, S. 44, u. 228. 

Glexard. Gompt. rend. 47, 46S; J. pr. Chem. 75, 316; fully, F. Ann . 

Qhim. Phys. 54, 366. 

Oenolic acid. The colouring matter of the skins of red grapes and of 
red wine. — A. Vogel ( Schw . 20, 417) and Ficinus (Pr. Arch. 2, 309) 
were acquainted with the behaviour of red wine to acids, alkalis and 
lead-salts. — Batilliat’s Rosite is, according to Mulder, a mixture con¬ 
taining oenolin (vide inf.) Faure (Analyse chimique et comparee des vins 
de la Gironde, 1844; abstr. Mulder's Chemie des Weins, 245,) distinguishes 
a blue and a yellow colouring matter of wine, both of which, according 
to Mulder, were impure or products of decomposition. 

Preparation. A. From Grape-s7cins. The skins, after being well 
washed with water, are exhausted with water containing acetic acid; 
the solution is precipitated by neutral acetate of lead ; and the washed 
precipitate is suspended in water and decomposed by sulphuretted 
hydrogen. The sulphide of lead, purified by boiling with water, gives 
up the colouring matter to acetic acid, and the solution when evaporated 
leaves the colouring matter, which may be purified from adhering fat by 
boiling with ether. (Mulder.) 

B. From Red Wine. 1. Bordeaux wine is precipitated with neutral 
acetate of lead; the dirty blue precipitate is collected and washed, as long as 
the water runs off coloured, then decomposed under water by sulphuretted 
hydrogen ; the precipitated sulphide of lead is freed from apothema by 
boiling with water ; and the colouring matter is extracted from it by alco¬ 
holic acetic acid. The solution when evaporated leaves the colouring 
matter, which may be freed from fat by ether, and from adhering lead- 
oxide by acetic acid. (Mulder.) — 2. Red wine is precipitated by basic 
acetate of lead ; and the blue precipitate is washed by decantation, then on 
the filter, afterwards dried between 100° and 110°, and treated in the state 
of fine powder in the displacement apparatus, with such a quantity of anhy¬ 
drous ether into which hydrochloric acid gas has been previously passed, 
that the hydrochloric acid contained in it may not completely saturate 
the lead-oxide in the precipitate. After the ether containing hydro¬ 
chloric acid has run off, the precipitate is washed with pure ether 
as long as anything is taken up,—tartaric acid, tannic acid, a peculiar 
crystaliisable and volatile acid, fat and wax being thereby removed ; and 
the washed precipitate is dried by exposure to the air, and exhausted 
with ether, as long as colouring matter continues to dissolve. The alco¬ 
holic tincture freed from the greater part of the alcohol by distillation, 
and mixed when cold with 4 or 5 vols. water, deposits red flocks which 
must be completely washed with water and dried. (Glenard.) 

Properties. Nearly black mass, yielding by trituration a powder of 
a fine violet-red colour, or red-brown if the mass has been dried between 
100° and 120°. (Glenard.) Bluish black mass, resembling plumbago. 
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(Mulder.) In tlie moist state it lias tlie dark colour of wire-lees, without 
lustre. Under the microscope, it appears to he composed of roundish 
groups of granules. Permanent in the air. (Glenard.) 

Glenard. 

At 120°. mean. 

20 C . 120 .... 57*14 . 57*02 

10 H. 10.... 4*76 . 4*89 

10 O . 80 .... 38-10 . 38-09 

C 20 H 10 O 10 . 210 .... 100-00 .... ... 100-00 

Decompositions. 1. Swells up when heated , giving off a peculiar 
odour and leaving charcoal. (Glenard.) — 2. Burns on platinum-foil. 
(Glenard.) — 3. When its solution in weak alcohol is boiled for a long 
time with water , it becomes insoluble in alcohol, and iridescent films 
form on the surface of the water. (Glenard.) — 4. The alcoholic solution 
of oenolin Is decomposed by hot, but not by cold oil of vitriol. (Glenard, 
vicl. inf.) — 5. A small quantity of weak nitric acid imparts a brighter 
colour to the alcoholic solution of oenolin ; but a larger quantity gradually 
decolorises it, more quickly if heated (Mulder), with formation of a 
brown detonating resin. — 6. Oenolin dissolved in alcohol is concerted 
by chlorine into a yellow soluble compound (Glenard); when dissolved 
in a mixture of alcohol and tartaric acid, it is first coloured brown by 
chlorine, and yellow by a larger quantity. (Mulder.) — With chloride of 
lime , a yellow-brown precipitate is formed, together with a yellow solu¬ 
tion. (Glenard.) — 7. In contact -with potash-ley or carbonate of soda, it 
absorbs oxygen, and turns brown. (Glenard.) — Its solution in alcoholic 
tartaric acid acquires the colour of chrome-alum on addition of a small 
quantity of ammonia; a somewhat larger quantity colours it blue; an 
excess, green, and after a few seconds brown. The green, but not the 
brown solution, is coloured red by acids. Potash, soda and lime act like 
ammonia. 

Oenolin is insoluble in water (Mulder), very sparingly soluble in cold 
water, somewhat more in hot. (Glenard.) 

Oil of vitriol colours the solution of oenolin in alcoholic tartaric acid 
bright light red, and in excess, violet, the pure red colour being however 
restored by addition of water. (Mulder.) — Hydrochloric acid does not 
alter the weak alcoholic solution, even at the boiling heat. 

Oenolin dissolves more readily in water containing tartaric or acetic 
acid. It dissolves in wood-spirit , not in sulphide of carbon or chloroform. 
(Glenard.) 

According to Mulder, oenolin is quite insoluble in alcohol; according 
to Glenard, it dissolves readily, with fine crimson colour, and remains as 
a varnish when the alcohol evaporates. — According to Mulder, it dis¬ 
solves in alcohol containing a trace of acetic acid, with pure blue colour, 
and if more acetic acid is present, with red colour. (Mulder.) In 
alcohol containing tartaric acid, it dissolves slowly but completely, with 
pure red colour. (Mulder.) 

The alcoholic solution exhibits tlie following reactions : Bicarbonate 
of soda colours it blue; chloride of calcium forms a blue precipitate; 
alum brightens its colour, and on addition of carbonate of soda, forms a 
lilac lake. — With neutral acetate of lead , it yields a pure blue precipi¬ 
tate, which, after drying at 120°, contains 35*67 PbO, and after subtrac¬ 
tion thereof, contains in 100 pts. 59’6‘7 p. c. C, 4*49 H, and 35*84 O, 
and is therefore C 20 H 9 PbO 10 (calculation 35*74 PbO, and 59*73 C, 4*47 H, 
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35‘82 0). With nitrate of lead, it forras after a few seconds a violet 
precipitate, and with the basic acetate, blue inclining to brown. It 
colours ferrous sulphate violet, and then forms a bluish violet precipitate. 
It precipitates ferric sulphate dark chestnut-brown, ferric chloride 
yellowish, cwpric acetate chestnut-brown, proiochloride of tin violet-red, 
mercurous nitrate colour of wine-lees, mercuric nitrate light-brown, nitrate 
of silver brown-red after a while. It does not precipitate mercuric 
chloride . (Glenard.) 

The solution in alcoholic tartaric acid is not altered by alum; with 
acetate of alumina (acetate and phosphate of soda), and a small quantity 
of acetic acid, it forms a violet precipitate; with nitrate of lead , light 
red; with neutral and basic acetate of lead, blue, the precipitate being 
soluble with red colour in alcoholic acetic acid. It is coloured darker 
red to violet by bichloride of tin , not altered by mercurous nitrate, 
coloured lighter red by mercuric chloride, darker red by nitrate of silver . 
(Mulder.) 

Oenolin is insoluble in ether, benzene, olive-oil, and oil of turpentine . 

Batilliat (Traits sur les vins de la France; abstr. Bull. Soc. d’encour. 
1848, 451 ; Lingl. pol. Journ. 110, 66) distinguishes two colouring 
matters of wine, llosite and Pourprite. 

Rosito. — Occurs especially in the sediment of new wines.— The 
sediment, which remains after the first drawing off of the wine, is collected 
upon linen, and suspended in alcohol of 85 p. c.; the liquid is filtered 
and evaporated; the residue exhausted with water, which leaves pour¬ 
prite undissolved ; the liquid precipitated with solution^ of gelatin; and 
the filtrate evaporated. 

Colour rose-red. When heated, it leaves slowly burning charcoal 
and a small quantity of alkaline ash. 

Dissolves in water, and without decomposition in oil of vitriol of 66°; 
soluble in alcohol, not in ether. Not precipitated by white of egg or 
solution of jelly, 

Pourprite .—Found cliiefiy in the sediment of old wines, which 
indeed consists almost entirely of it. Dark blackish red. Has a rough, 
astringent taste. Leaves, when burnt, an ash consisting of lime, potash, 
and iron. — Insoluble in water. — Dissolves in oil of vitriol, and is 
precipitated by water. —Soluble in 150 pts. of alcohol of SO p. c. ; less 
soluble in stronger alcohol, and quite insoluble in ether . With jelly, it 
forms a compound insoluble in water and in alcohol. 

Chlorine-nucleus C 20 C1 5 H 13 . 
Quintichloronientliene- 
C 20 C1 5 H 13 , 

Walter. Compt. rend . 8, 913j Ann, Chm, Phys . 72, 106; Pogg. 51,1, 

349; Ann. Pharm. 32, 296. 

Chlormenthen (Lowig ); Chloromenthase (Laurent, Rev. scient. 14, 341); Quintz- 
cliloromenthene (Gerhardt, Traitt 4, 359). 

^ Dry chlorine is passed into menthene (p. 445) as long as hydrochloric 
acid gas continues to go off, and the product is washed, first with water 
and then with carbonate of soda, again subjected to the action of chlorine, 
washed as before, and dried over chloride of calcium, then in vacuo. 

Yellow syrupy liquid, heavier than water. 
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Walter. 

20 C . 120*0 .... 38*G4 38*24 

13 H . 13*0 .... 4*18 4*68 

5 Cl. 177*5 .... 57*18 57*30 

C-°C1 5 H 13 . 310*5 .... 100*00 100*22 

Burns, when set on fire, with a smoky, green-edged flame, Oil of 
vitriol colours it deep red. 

Soluble in cold alcohol and wood-spirit , more readily in ether and in 
oil of turpentine. (Walter.) 


Oxyamidogen-nucleus C 20 AdH 15 CT 

Camphoramic Acid. 

C 2 °]srH l7 0 6 = C 20 AdH 13 O 2 ,O 4 . 

Laurent. (1845.) Compt. chim. 1845, 141; abstr. J . pr. | Chem. 35, 

501; Ann. Pkarm . 60, 326; Bepert. 100, 89. 

Camphor aminsdure, Camphor amsaure, Acicte camphor ami que . — The crystals 
which form on saturating camphoric anhydride with ammonia were regarded by 
Malaguti (Atm Chim. Phys. 64, 162) as a peculiar campliorate of ammonia: their true 
nature was recognised by Laurent. 

Formation and Preparation (p. 468). A boiling solution of camphoric 
anhydride in absolute alcohol, concentrated as much as possible, is 
saturated with ammonia-gas ; the crystals of camphoramate of ammonia 
which separate on cooling (and of which the mother-liquor yields^ a 
larger quantity by gentle evaporation), are dissolved in a larger quantity 
of water and decomposed by hydrochloric acid; and the acid which 
separates by cooling or by evaporation at a gentle heat, is purified by 
recrystallisation from cold alcohol.—When hot concentrated solutions of 
camphoramate of ammonia are decomposed by hydrochloric acid, the camphoramic acid 
separates as a syrup, a small quantity only remaining dissolved in the supernatant 
liquid. (Malaguti, Laurent.) 

Properties. Colourless, transparent, rectangular prisms. Fig. 56 
■with _p-face. u : u behind = 114° 30'; u : t = 122° 45'; a : u = 155°; 
i : t = 13S° 20'. — Melts when heated and solidifies on cooling, partly 
crystalline, partly as a transparent vitreous mass, which is no longer 
camphoramic acid. 


20 C. 

... 120 „ 

... 60*30 

Laurent. 

. 60*0 

N . 

... 14 , 

... 7*03 

. 7*4 

17 H . 

... 17 ., 

... 8*50 

. 8*4 

6 0 . 

... 48 

... 24*17 .. 

. 24*2 

C 20 AdIi 15 O G . 

199 . 

... 100*00 .. 

. 100*0 


By heating to 150° —160°, or by distillation, camphoramic acid is 
converted, with loss of water, into camphorimide.. 

The acid dissolves sparingly in water .— With bases , it forms the 
Qamphommaies, which are crystallisable and all soluble in water.— 
VOL, xiv. 2 1 
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Aqueous camplioramate of ammonia does not precipitate lead, silver, or 
copper salts. 

Camplioramate of Ammonia . Prepared as above, or by dissolving 
camphoramic acid in alcoholic ammonia, and purified by recrystallisation, 
washing with absolute alcohol, and drying at a moderate heat. — Slightly 
acid, bitter crystals, from the solution of which, chloride of platinum 
precipitates half the nitrogen as chloroplatinate of ammonium. — The 
salt melts at 100°, and, between 150° and 160°, gives off ammonia and 
21 *6 p. c. water, and is converted into camphorimide which solidifies in 
a vitreous mass; likewise by distillation. 


20 C ... 

2 N ... 

22 H . 

8 O ... 

. 120 

. 28 

. 22 

. 64 

.... 51*2 
.... 11*9 
.... 9-4 

.... 27*5 

Malaguti. 

. 50*1 

. 12*1 

. 9*1 

. 28*7 

Laurent. 

.... 51*1 

.... ]1*7 
.... 9*3 

.... 27*9 

C 20 AdH 14 O 5 ,NH l O + 2Aq 

. 234 

.... 100*0 

. 100*0 

.... 100*0 

Malaguti regarded tlic salt 
ammonia (comp. p. 468). 

which he 

examined, 

as a peculiar camphorate of 


Camplioramate of Lead. — The concentrated boiling solution of 
camplioramate of ammonia in alcohol, mixed with less than the equiva¬ 
lent quantity of alcoholic neutral acetate of lead, deposits on cooling 
small needles, which, when washed with a little alcohol and dried at a 
gentle heat, contain S3 p. c. of lead, and are therefore C 20 AdPbH u O 6 
(calculation = 34*5 p. c. Pb). Dissolves with moderate facility in alcohol. 

Camplioramate of Silver. — The concentrated alcoholic solution of 
camphoramate of ammonia, mixed while hot with alcoholic nitrate of 
silver, solidifies on cooling to a jelly containing crystals. These are 
washed with absolute alcohol and pressed between paper. — Very 
slender, long, microscopic needles, containing 34'7 p. c. silver (C-°AdH 1 - i 4^0 G 
= 35*1 p. c. Ag.b 

Camphoramic acid dissolves in alcohol more readily than in water 
(Laurent.) 


Oxycmiidogen-nucleus C 20 Ad 2 H 1;l O 2 


Camphoramide. 

C 20 N 3 H 18 0 4 = C 20 Ad 2 H 14 0 2 ,0 2 . 

Laurent. Bev. scient . 10 , 123; J.p\ Cliern. 27, 314; Bepert. 80, 114. 

Oxyde (Tamed camphese (Laurent, Rev. sclent. 14, 50G). 

When ammonia-gas is passed through the solution of camphoric 
anhydride in absolute alcohol, and the saturated solution is evaporated, 
there remains a thick syrup, which is not decomposed by cold hydro¬ 
chloric acid,—gives off ammonia when treated with hydrate of potash, and 
forms camphorate of potash,—is insoluble in water, but soluble in alcohol. 
This is probably camphor amide. 
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[Conjugated Amides of Camphoric Acid. 

Camphoranilic Acid. 

C K NH 21 0 5 = C^C^H^IFO^O 4 . 

Laurent & Gerhardt. (1848.) JF. Ann. Chim. Phys. 24, 191 ; Ann. 

JPharm. 68, 86; abstr. Pham. Centr. 1S49, 74. 

Phenyl-camphoramic acid. 

Formation. By heating camphoric anhydride with aniline, cam- 
phoranil being formed at the same time. 

Preparation . Camphoric anhydride is heated with aniline, and after 
the vitreously solidified mass has cooled, the camphoranilic acid is dis¬ 
solved out of it by hot aqueous ammonia, cam phoranil then remaining 
undissolved. The solution is precipitated by nitric acid, and the pre¬ 
cipitated flocks are washed. 

Properties. Flocks which melt in boiling water to a resin, becoming 
crystalline by continued boiling with water. From dilute, lukewarm, 
weakly alcoholic solutions, it may be obtained in needles, hut from con¬ 
centrated strongly alcoholic solutions it separates as a resin : 

Laurent & Gerhardt. 


32 C. 

... 192 . 

... 69*82 .... 

.... 68*6 .. 

.. 69*5 

N. 

„. 14 .. 

... 5*09 . 

... 


21 H. 

... 21 . 

... 7*64 . 

.... 7*7 ... 

„ 7*6 

6 0. 

... 48 . 

... 17*45 .... 

.... 


C 3 -NH'-‘0 6 .. 

... 275 ., 

... 100*00 . 

.... 



Decompositions.. 1 . By distillation , it is completely resolved into 
aniline and camphoric anhydride. — 2. When slightly heated with oil of 
vitriol , it gives off carbonic oxide. — 3. Fused with hydrate of potash, it 
gives off aniline. 

It dissolves sparingly in boiling water , and solidifies in the crystalline 
form on cooling. 

With bases, it forms the camphoranilates . The ammonia-salt does 

not precipitate the salts of lime or baryta. 

Camphoranilate of Ammonia. — The solution of camphoranilic acid 
in alcoholic ammonia leaves when evaporated, a syrup from which water 
separates a portion of the camphoranilic acid. It may be obtained, like 
the acid, as a resin or in crystals, corresponding to the different states 
of camphoranilic acid. 

Camphoranilate of Silver. — Obtained by mixing the ammonia- 
salt with nitrate of silver, as a white precipitate, which contains 28*25 p. c. 
silver, and is therefore C 33 NA 20 AgO 6 (calculation = 82*27 p. c. Ag), slightly 
soluble in water. 

Camphoranilic acid dissolves yery easily in alcohol and in ether. 
(Laurent & Gerhardt.) 
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Camphoranil. 

C 32 H w N0 4 = C S0 (C ,2 NH 6 )H 13 O 4 ? 

Laurent & Gerhardt. (184S.) W. Ann. Ghiin. Phys. 24, 191; Ann. 
Pharm. 68, 35; abstr. Pharm. Oentralbl. 1849, 73. 

Phenylcamphorimide . 

Comp. p. 468. Camphoric anhydride is heated with aniline; the 
vitreous mass which forms on cooling is treated with hot dilute aqueous 
ammonia to extract camphoranilic acid; the residue is dissolved in 
alcohol or in ether; and the solution is left to evaporate : 

C 20 H 14 O 6 + C 12 H 7 N = C 32 H 19 0 4 + 2 HO 

Properties . Shining needles, which sublime without decomposition, 
melt at 116°, and solidify to a somewhat crystalline mass on cooling : 


32 C.. 

.... 192 . 

... 74-70 . 

Laurent 
& Gerhardt. 
. 74*3 

N . 

.... 14 . 

... 5*44 . 


19 H . 

.... 19 .. 

... 7*39 . 

. 7*4 

4 O . 

.... 32 . 

... 12*47 . 


C-H^NCU .... 

.... 257 . 

... 100*00 , 



Decompositions . 1 . Camphoranil is not decomposed by aqueous potash , 

hut with hydrate of potash in the state of fusion, it gives off aniline. — 
2. It dissolves slowly concentrated aqueous ammonia containing a little 
alcohol, whereupon camphoranilate of ammonia crystallises on cooling. 

Combinations, Insoluble in cold , but somewhat soluble in boiling 
water. — Part melts in boiling water, while the rest dissolves and crystal¬ 
lises as the liquid cools. — The solution of camphoranil in very weak 
aqueous ammonia containing alcohol, forms with nitrate of silver a 
white crystalline precipitate, probably C 33 EL 18 AgN0 4 . 

Camphoranil dissolves readily in alcohol and ether , and crystallises on 
cooling from very weak alcohol, in long shining needles. (Laurent <fo 
Gerhardt.) 


Oxyazo-nucleus C 20 NH 16 O 2 . 

Camphorimide. 

C s0 NH 15 O 4 = C“NH 15 0 2 ,0 2 . 


Laurent. (1845.) C’ompt. dim. 1845, 147; abstr. J, pr. Ohm. 35, 
503; Ann. Pharm. 60, 326; Repert. 100, 89. 

Bicamphorimide. (Lowig.) 

. Formation and Preparation. Campkoramic acid or its ammonia-salt 
is heated to 150 100° (whereupon water* and ammonia are given off) or distilled, 

and the colourless mass, which solidifies in the vitreous form on cooling, is 
crystallised from alcohol. ° 
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Properties. Colourless six-sided tables. Melts when heated; solidifies 
in the vitreous form on cooling; volatilises without decomposition at a 
stronger heat; and sublimes partially in white fern-like laminae, apparently 
terminated with faces of a rhombic dodecahedron : 


Laurent. 

20 C . 120 .... 66*3 65-90 

N . 14 .... 77 . 

15 H . 15 .... 8*3 8*14 

4 O . 32 .... 17*7 . 


C 20 NH 15 O 4 . 131 .... 100-0 


Campliorate of ammonia — 2 At. HO and 1 At. NH 3 , or bicamphoramate of 
ammonia. — 2 At. HO, or camphoramic acid—2 At. HO. (Laurent.) 

Decompositions. Hydrate of potash boiled with alcoholic camphori- 
mide eliminates ammonia. 

Combinations. Camphorimide dissolves in gently heated oil of vitriol. 
Water added to the solution throws down white microscopic crystals, 
consisting of acute six-sided pyramids. 

It dissolves readily in boiling alcohol. — The solution in weak alcohol 
solidifies after evaporation to a transparent gum, which solidifies in 
24 hours to opaque nodules. (Laurent.) 


Primary Nucleus C 20 PI 20 . 


Capric Acid, 

C 20 H 20 O 4 = C 20 H 20 ,OL 

Chevreul. (1818.) Ann. Chim. Phys. 23, 22; Schw. 32, 179; 

Recherches sur les corps gras. 143. 

Lerch. Ann. Pharm . 49, 223. 

Iljenko & Laskowsky. Ann. Pharm. 55, 78. 

Gottlieb. Ann. Pharm. 57, 64. 

Cahours. These presente a la faculte des sciences a Paris, le 15 Janvier , 
1845, 132; Corrupt, rend. 26, 263. 

Gerhardt. N. Ann. Chim. Phys. 24, 96; J.pr. Chem. 45, 327. 
Gorgey. Ann. Pharm. 66, 290; Pharm. Centralbl. 1849, 8; N. Ann. 
Chim. Phys. 25, 102. 

Rowney. Ann. Pharm. 79, 236; J. pr. Chem. 54, 211; Quart. J. 

Chem. Soc. 4, 332; Chem. Gaz. 1852, 32. 

Kedtenbacher. Ann. Pharm. 57, 150; 59, 54. 

Feeling. Dingier, pol. Journ. 130, 77; N. J. Pharm. 25, 94. 

Acide capriqae. (Chevreul.) Acide rutique. (Cahours.) Discovered by Chev- 
reul in 1828, but according to Lerch, not obtained by him in the pure state. 

Sources. In the butter of cow’s milk (CbevreuI); in Limburg cheese 
(Iljenko & Laskowsky); in cocoa-nut oil (Gorgey); in train-oil (Wagner, 
J. pr. Chem. 46, 115); in Scotch fusel-oil (Rowney); in the perspiration 
of the human foot (Brendeeke, JS T . Br. Arch. 70, 26 and 34); in fusel-oil 
from maize and rye (Wetkerili, Chem . Gaz. 1853, 21S ; J.pr. Chem. 60, 
2Q2); in the so-called oil of grapes from Leipzig (Fehling) ; in the 
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molasses of mangold-wurzel (Fehling); in potato fusel-oil (S. W. J ohn- 
son, J. pr. Chem . 62, 262). According to Wagner, it may "be recognised, 
since it is always accompanied by capric aldehyde, by heating the body 
under examination with oil of vitriol, and adding hydrate of potash in 
excess, whereupon the odour of oil of rue becomes perceptible. (J*. pr. 
Chem . 45, 155.) 

Formation. In the dry distillation of oleic acid or of fats containing 
olein. (Gottlieb.) In the oxidation of the following substances by 
nitric acid : oil of rue (Cahours, Gerhardt) ; oleic acid and choloidic acid 
(Demar 9 ays, Redtenbacher). — In the putrefaction of casein and fibrin. 
(Brendecke.)— Generally, it is formed simultaneously with the other 
volatile fatty acids. 

Preparation. A. From Butter of Cow's milk. (Comp, x, 80.) — 
1. When the mixture of caprylate and caprate of baryta obtained in the 
preparation of butyrate of baryta, is completely dissolved in boiling 
water, the filtrate, on cooling becomes filled with thin scales of caprate 
of baryta having a fatty lustre, and the mother-liquor filtered there¬ 
from and evaporated down to f, yields an additional quantity (Lerch). 

From the baryta-salt thus obtained and purified by recrystallisation, 
the acid may be obtained in two ways. — 1. To 10 pts. of the baryta- 
salt is added a solution of S pts. glacial phosphoric acid in 32 pts. of 
water, and the oily layer (still containing a little of the watery solution) 
which rises to the surface is decanted. — 2. One hundred pts. of the 
baryta-salt are decomposed by a mixture of 47*5 pts. oil of vitriol and 
47*5 pts. water, and the anhydrous acid which rises to the surface of the 
liquid is decanted. (The liquid below the oily layer yields, when neutralised with 
baryta-water, an additional quantity of caprate of baryta.) (Clievreul.) — B. From 
Limburg Cheese. (See xiii, 191.) — C. From Scotch fusel-oil. — The liquid 
is subjected to fractional distillation, whereupon water, alcohol, and fusel- 
oil pass over, and there remains a dark-coloured foetid oil, insoluble in 
water and in boiling aqueous carbonate of potash. When this oil is 
digested for several days with concentrated potash-ley, amyl-alcohol is 
separated, and there is formed a solution of caprate of potash, which, if 
mixed after cooling with hydrochloric or sulphuric acid, yields a 
dark-coloured oil, to be filtered and washed with cold water. For 
purification, the acid thus obtained is dissolved in very dilute aqueous 
ammonia, the solution precipitated by chloride of barium, and the 
precipitate separated by filtration, washed with cold water, and recrystal¬ 
lised from boiling water. Sometimes the precipitate dissolves but slowly in hot 
water, because it cakes to a hard mass during the boiling. Tlio nearly colourless 
baryta-salt obtained by repeated crystallisation is decomposed by boiling 
with carbonate of soda; the liquid is filtered from the carbonate of 
baryta; and the filtrate is decomposed by dilute sulphuric acid, whereby 
nearly colourless solid capric acid is separated : it is to be dissolved in 
alcohol, precipitated by mixing the solution with a large quantity of 
water, and purified by repeated solution in alcohol and precipitation by 
water. The mother-liquor, treated in like manner, yields an arkUtional quantity of 
capric acid, containing, however, traces of another oily acid. (Rowney.) — D. From 
Oleic Acid and Fats containing Olein (see xiii, 191.) 


Properties. White mass, composed of small heedles. (Chevreul, 
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Bowney.) Melts at IS 0 (Chevreul); at 30° (Gorgey) ; when pure, 
partially at 27*2°, completely at 46’6° (Bowney) : lienee even at the heat 
of the hand (Gorgey, Bowney) ; forming a yellow oil (Gorgey) ; becoming 
somewhat coloured and emitting a faint odour (Bowney); solidifies in 
contact with the air at 15° (Clievreul); at 27'2°, crystalline (Bowney). 

— When cooled in closed vessels, it remains liquid at 11*5°, not solidi¬ 
fying till the vessel is opened and shaken. (Clievreul.) — Sp. gr. 0'3103 
at 18°. (Chevreul.) — Boils above 100° and volatilises undecomposed. 
Its odour slightly resembles that of capric acid, and at the same time 
that of the goat. (Chevreul, Gorgey.) Tastes sour, burning, somewhat 
like goat. (Chevreul.) 

With pentachloride of phosphorus, it forms volatile chloride of caprlnyl, 
C 2 °C1H 19 0 2 , which is resolved by potash-ley into chloride of potassium 
and cap rate of potash. (Cahours.) 

Combinations . Capric acid dissolves in about 1000 pts. of water at 
21°. (Chevreul.) It dissolves (very little according to Bowney) in 
boiling water, and on cooling separates almost completely (in scales, 
according to Bowney), so that the water scarcely retains any acid 
reaction. (Gorgey.) 

It dissolves in strong nitric acid, and is precipitated therefrom by 
water in its original state. (Rowney.) 

With Bases. — Caprates. —All caprates, excepting those of the 
alkalis, dissolve but sparingly in w T ater. (Lerch.) The caprates of the 
earths, and likewise the silver-salt, are insoluble in water; when dry 
they float on the surface without being wetted, and become soluble only 
after being treated with alcohol. (Rowney.) They are unctuous to the 
touch and become electrical by friction. (Fehling, Handled Herb. 
Supplem. 715.) 

Cuprate of Ammonia. — Difficult to obtain pure. (Rowney.) 

Caprate of Soda. — Remains, after the evaporation of the aqueous or 
alcoholic solution, as a horny somewhat crystalline mass. Dissolves in 
warm absolute alcohol, and forms a translucent mass on cooling. (Rowney.) 

Caprate cf Baryta (p.486). — 1. Baryta-water is neutralised with 
capric acid, and the solution quickly cooled after evaporation. (Chev¬ 
reul.) — 2. Caprate of ammonia is precipitated by chloride of barium, 
and the baryta-salt which separates is collected and washed with cold 
water. (Rowney.) 

Prepared by the first process, it forms thin, very light scales (needles, 
according to (Lerch) of a fatty lustre (silky, according to Bedtenhacher); 
By spontaneous evaporation of the solution, it separates in dull grains of 
the size of hemp-seed (Chevreul); likewise in thin cohering scales, 
different from the granules of caprylate of baryta (xiii, 132). (Lerch.) 
From aqueous alcohol, it crystallises in needles and prisms. (Bowmey.) 

— Permanent in the air at mean temperature and at 100°. Does not 
contain water of crystallisation. (Lerch.) In vacuo over oil of vitriol, it 
gives off 2*4 p. c. water, without further change. (Chevreul.) Calculation 1 At. 
Aq. =3*6 p. c. Smells of capric acid, with somewhat of a goat-like odour, 
especially when rubbed in the moist state between the fingers. Tastes 
bitter, alkaline, and of capric acid. Has an alkaline reaction. (Chevreul.) 
When heated, it softens, emits an empyreumatic and goat-like odour, 
melts and turns brown, giving off an odour like that of the Labiatw, and 
leaving carbonate of baryta mixed with charcoal. (Chevreul.) By dis¬ 
tillation, it yields a reddish, yellow, neutral, partly solidifying oil, 
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gives off olefiant gas, with a small quantity of carbonic acid, and leaves 
carbonate of baryta mixed with charcoal. (Chevreul.) 

Dissolves in 200 pts. of water at 20°. (Chevreul.) According to 
Chevreul, the solution decomposes when exposed to air; according to 
Lerch, it is permanent in the air. It is but slightly precipitated by 
carbonic acid. (Chevreul.) It dissolves in boiling alcohol. (Rowncy.) 


T 1 Iljenko & Gottlieb. Rowney. 
101 ’ Laskowsky. Dried at 100°. 


20 C. 

.... 120*0 .. 

.. 50*08 . 

.... 50*26 .. 

.. 50-05 ... 

.. 50*41 ... 

49*73 

19 II . 

.... 19*0 

.. 7*93. 

.... 7*87 .. 

.. 7*83 

8*01 ... 

,. 8*15 

3 O..... 

.... 24*0 .. 

.. 10*02. 

.... 10*17 

.. 10*44 ... 

, 9*86 ... 

10*35 

BaO . 

.... 76*6 .. 

.. 31*97 .... 

.... 31*70 .. 

.. 31*68 

.. 31*72 

.. 31*77 

C 20 H M BaO‘ t .... 

... 239*6... 

. 100*00 . 

... 100*00 ... 

100*00 ... 

„ 100*00 ... 

100*00 


Contains 36*08 p.c. BaO (Chevreul); 32*07 p.c. BaO. (Redtenbacher.) 


Ccuprate of Slrontia .— Obtained by saturating strontia-water with 
capric acid, and leaving the solution to evaporate. — When heated, it 
melts, blackens, and gives off an aromatic and empyreumaiic odour. 
Dissolves in 200 pts. of water at 18°. Contains 27*62 p. c. SrO. 
(Chevreul.) (C-°H 10 SrO { - 24-11 p. c. SrO.) According to Chevreul, it is OTPSrO 4 ; 
calculation, 26*19 p. c. SrO. 

Caprate of Lime. *— Crystallises from the hot aqueous solution in very 
fine shining lamina); very bulky. (G-ottlieb.) Resembles the baryta- 
salt, hut is more easily soluble in hot water and in alcohol. (Rowney.) 
Contains 14*79 p. c. CaO (Gottlieb), and is therefore C 20 H 19 CaO 4 (calculation 
= 14*60 p. c. CaO). 

Caprate of Magnesia. — Crystallises like the baryta-salt and resembles 
it in other respects ; but dissolves more readily in hot water and in alcohol. 
Contains 11*87 p. c. MgO (C^IPMgO^ = 10*92 p. c. MgO.) 

Caprate of Lead. — The combination of capric acid with oxide of load 
is attended with evolution of heat. (Chevreul.) The salt is insoluble in 
water, and very slightly soluble in hot alcohol, whence it crystallises in 
rounded grains on cooling. (Rowney.) 

Caprate of Copper. — Insoluble in water and in alcohol ; soluble in 
ammonia. (Rowncy.) 

Caprate of Silver. —The solution of capric acid in a slight excess ot 
ammonia is precipitated by nitrate of silver. — The salt is insoluble in cold, 
sparingly soluble in boiling water, and crystallises in needles from the 
solution on cooling. It is very soluble in ammonia, and crystallises from 
the solution when left to stand in a warm atmosphere. (Rowney.) It 
dissolves more readily in boiling alcohol than in water, and the solution 
yields darker-coloured crystals. (Rowney.) — It blackens when exposed 
to the air in the moist state, hut not when dry. (Rowney.) 


Dried in 

vacuo over oil of vitriol . 

Rowney. 

20 C . 

. 120 . 

... 43*01 ... 

. 42*43 

19 H. 

. 19 . 

... 6*81 .... 

. 6*77 

AgO . 

. 116 . 

... 41-57 .... 

. -41*64 

3 0 . 

. 24 . 

... 8*61 .... 

. 9*16 

C 2 °H 19 AgO* 

. 279 „ 

... 100*00 

. 100*00 


Capric acid mixes in all proportions with absolute alcohol. (Chevreul.) 
It dissolves in ether. (Rowney.) 
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Caprate of Ethyl. 

C 21 H 24 0 4 = C‘H 8 O,C 20 H lll O s . 

Rowney. Ann. Pharm. 79, 286. 

Capric ether, Caprinsaures Aethyloxyd, Caprinvinesier. 

When a solution of capric acid in absolute alcohol is saturated with 
hydrochloric acid gas and precipitated by water, capric ether separates 
on the surface of the liquid, as an oil, which must be removed, washed 
with cold water, dehydrated by chloride of calcium, and rectified. 

Oil of sp. gr. 0*862. 

Insoluble in cold water ; easily soluble in alcohol and in ether. 


Appendix to Capric Acid. 

Oil of Rue. 

Will. (3 840.) Ann, Pharm. 35, 235. 

C Anoints. These presente a la fa cult 6 des sciences , le 15 Janvier , 1845, 
132; Qom.pt. rend. 26, 262.— Further, Chem. Soe. Qu. J. 8, 240. 
Gerhardt. N. Ann. Ckim. Phys. 24, 96; J\ pr. Chem. 45, 327; Compt. 
rend. 26, 226. 

R. Wagner. 46, 155; further, 52, 48. 

Ciiiozza. Compt. rend. 35, 797; J. pr. Chem. 58, 216. 

Bertagnini. Ann. Pharm. 85, 2S*3. 

C. Greville Williams. Phil . Trans. 1S58, 199; Chem. Centr. 1858, 
734. 

IIallwachs. Ann. Pharm . 113, 107. 

Capric aldehyde, Caprol, Hydride of Butyl .— First examined by Will. 

The volatile oil of rue, obtained by distilling garden rue, Pufa 
</raveolens , with water, was long regarded, according to the results of 
Cahours & Gerhardt, as capric aldehyde, C 20 H 20 0 2 ; but according to the 
more recent investigations of G. Williams, which have been confirmed by 
Hallwaclis, it is chiefly = C 22 H 22 0 2 , and is regarded by Williams as 
enodic aldehyde mixed with a small quantity of lauric aldehyde; by 
Hallwaclis, as a compound not belonging to the class of aldehydes. 

Fresh rue yields 3*4 grains of oil per pound; dry rue, 18 ; the dry 
flowers, 15 ; the seeds, 17 grains. (Zeller, JT. Jahrb. Pharm. 1, 30.) — 
Crude oil of rue is greenish yellow, has a strong unpleasant smell of rue, 
and a sharp bitterly aromatic taste. Sp. gr. = 0*S37 at 18°. It con¬ 
tains 77-5 p. c. C, 12-S7 H, and 9*56 0 (Will.) ; 77*65 p. c. C, 12*S0 H, 
and 9*55 O. (Gerhardt.) — Oil of rue is supposed by Wagner to 
exist: in train-oil, in butter, in rich cheese, and in herring, inasmuch as 
train-oil heated with oil of vitriol, and then mixed with excess of hydrate 
of potash, gives off an odour of oil of rue, and the alkaline mixture yields 
by distillation drops of oil smelling of rue. 
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Preparation. 1 . Gerliardt obtained his caprol or capric aldehyde by 

subjecting oil of rue to fractional distillation, setting aside the small 
quantity of non-oxygenated oil which first passed over, and collecting 
the principal portion which distilled at 233°.— Cahours likewise isolates 
his capric aldehyde, — which, according to him, passes over from 228° to 
230°, — by fractional distillation of oil of rue. — 2. Williams agitates oil of 
rue with aqueous bisulphite of ammonia, and obtains thereby a crystalline 
mass, regarded by him as a mixture of the compounds of enodic and lauric 
aldehydes with bisulphite of ammonia,—which mass, after being separated 
from the other constituents of the oil of rue (a substance isomeric with oil of 
turpentine and another homologous with borneol), yields by its decompo¬ 
sition, enodic and lauric aldehydes. These two bodies may be separated, 
though not completely, by fractional distillation, enodic aldehyde which 
boils at 213° passing over first, and afterwards the small quantity of lauric 
aldehyde present, which boils at 232°. (Williams.) — 3. Commercial oil 
of rue, subjected to fractional distillation, yields (probably from admixture 
of turpentine) a considerable quantity of products, which pass over 
between 1 G0° and 205°, and do not form solid compounds with bisulphite 
of ammonia. The portions which distil between 205° and 240° (amounting 
to nearly the entire residue), solidify when shaken up with bisulphite of 
ammonia, and then left to cool quickly, into a crystalline mass, which, 
after being washed with alcohol and pressed, yields an oil by decomposition 
with potash-ley. When this oil is once more shaken up with bisulphite 
of ammonia, and the resulting compound is again decomposed, the oil thus 
obtained passes over between 213° and 216°. (Hallwachs.) 

Properties. Colourless, oil having a faint agreeable odour of rue 
(Will, Hallwachs), solidifying completely, in shining laminas between 
— 1° and —2°. (Cahours.) Boiling point (vid sup.). Sp. gr. of the 
portion distilling between 218° and 245° = 0-838. (Will.) — Vapour- 
density 5*83 (Gerliardt), 7*822 (Will), 5*87 (Williams). 

Calculation according to Cahours Sf Gerliardt. 

20 C . 120 76-92 

20 H . 20 12-82 

2 O . 16 10*26 

C 2(, II- (l 0 2 . 156 100-00 

Calculation according to Williams , 


22 C 

22 H .. 
2 0 . 

a. 

. 132 

.. 22 

. 16 

. 77-64 24 C . 

. 12-94 24 H .. 

. 9-42 2 0 . 

. 144 . 

. 24 . 

. 16 . 

. 78*26 
. 13-04 

. 8*70 

C-T-P-C 

>-. 170 

. 100-00 C'- l H-'*0 2 . 

. 1S4 . 

. 100-00 


Will. 

Gerliardt, Cahours. ’Williams." 

Hallwachs, 



a. 

b. 


C . 

.. 76*67 

, 76-S2 .... 76-74 77-71 

.... 78-1 

.... 77*65 

H . 

.. 12-62 

.. 12-80 .... 12-83 .... 13-07 

.... 12-9 

.... 12-96 

0 . 

.. 10*71 .., 

10-32 .... 10-43 .... 9-22 

.... 9-0 

.... 9*39 


300*00 ... 

. 100-00 .... 300-00 .... 100-00 

.... 100*0 

.... 100*00 
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Vol. Density. Vol. Density. 


C-vapour. 20 .... 8*3200 22 .... 9*1520 

H-gas . 20 .... 1*3860 2 .... 1*5246 

O-gas . 1 .... 1*1093 2 .... 1*1093 


Capric Aldehyde .... 2 .... 10*8153 Enodic Aldehyde.... 2 .... 11*7859 

1 .... 5*4076 1 .... 5*8929 

Yol. Density. 

C-vapour . 24 .... 9*9840 

H-gas. 24 .... 1*6632 

O-gas. 1 .... 1*1093 

Laurie aldehyde. 2 .... 12*7565 

1 .... 6*3782 

All the analytical results are mean numbers. Will originally gave the formula 
C 2S H 2S 0 3 . The oil a analysed by Williams is his enodic aldehyde; b his lauric alde¬ 
hyde. Hallwachs found the portion which passed over between 205° and 240° to be of 
uniform composition throughout. 

Decompositions. 1. Slightly heated oil of rue (prepared by 3), is 
easily inflammable and burns with a bright, slightly coloured flame. 
(Hallwachs.) — In contact with iodine , oil of rue becomes viscid and 
brown-red (FlaschhofF, Br. Arch. So, 225), but does not form any product 
analogous to anisoin. (Will, Ann. Fhcirm. 65, 230.) — 3. It absorbs 
dry chlorine gas abundantly, becoming liot, giving off hydrochloric acid 
gas, and thickening. (Will.) — 4. Alcoholic oil of rue (prepared by 1), 
through which hydrochloric acid gas is passed, is converted, without 
change of composition, into metacaprol. (Gerhardt.) — 5. Oil of rue is 
attacked by fuming nitric acid , •with evolution of nitrous gas (Will); 
strong nitric acid converts it into capric acid, or, according to the duration 
of the action, likewise into pelargonic (xiii, 369), caprylic (xiii, 189), 
and cenanthylic acid (xii, 451), with which also may be mixed acids 
containing a smaller proportion of carbon. (Cahours.) Nitric acid 
diluted with an equal quantity of water forms pelargonic acid; more 
dilute nitric acid forms capric acid (Gerhardt); the more dilute acid 
likewise forms pelargonic, and after prolonged boiling, ultimately also 
suberic and sebacic acids. (Wagner, J. pr. Gkem . 57, 435.) Under 
circumstances not yet thoroughly understood, nitroso-pelargonic acid 
(xiii, 371), may also he produced. (Chiozza.) — 6. With alcoholic 
hydrosulphate of ammonia , oil of rue forms, after a few days, white 
shining crystals which are decomposed by recrystallisation. They are 
probably C 60 NH 1G S 4 , and related to capric aldehyde in the same manner 
as thialdiue to acetic aldehyde, inasmuch as, when boiled with potash- 
ley, they yield ammonia, capric aldehyde, and hydrosulphate of potash. 
(Wagner.) —7. When oil of rue is heated to the boiling point with 
potash-lime , it resinises, without giving off gas, and leaves a yellowish 
residue, from which hydrochloric acid separates resin and a large quantity 
of unaltered oil. (Gerhardt.) —8. Oil of rue distilled with 8 pts. of 
chloride, of lime and 24 pts. of water, yields chloroform. (Chautard, 
Compt. rend. 34, 485; J. pr. Ckem . 56, 238.) —9. By the passage of its 
vapour over melting chloride of zinc, it is converted into a hydrocarbon. 
(Gerhardt.) —10. Ammonictcal silver-solution is quickly reduced by 
boiling with oil of rue. (Gerhardt.) If the boiling with excess of 
ammoniacal silver-solution be continued as long as any reduction of silver 
takes place, the filtrate yields with aqueous potash, a precipitate of oxide 
of silver, which, when dissolved in dilute sulphuric acid, leaves a small 
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quantity of metallic silver, while the alkaline liquid filtered from the 
oxide of silver contains a little capric acid. (Wagner.) — From these 
experiments, Wagner infers the existence of an acid corresponding to 
aldehydic acid (viii, 1SI), viz., caprinylous aa(?==O 20 H 20 Q 3 , or in the 
hyp. anhydrous state=C 20 H 19 O 2 . — 11. In contact with dry nitro-prusside 
of copper , oil of rue becomes brownish yellow and forms an ash-grey 
deposit. (Hoppe, N, Br. Arch 89, 57.) 

Combinations . Oil of rue dissolves in oil of vitriol , with a fine 
brown-red colour, and is separated again colourless by water. (Will.) — 
It is scarcely altered by hydrochloric acid gas, merely acquiring a brown 
colour, which it loses by agitation with water. (Will.) 

With Ammonia 3 — NH 3 ,C 20 H 20 O 3 ? When oil of rue dissolved in 
alcohol is saturated at a low temperature with ammonia, a white crystal¬ 
line mass is formed, which melts at about 0°, and is resolved into ammonia 
and oil of rue. (Wagner.) Wagner regards these crystals as a com¬ 
pound of ammonia with capric aldehyde. — For the decomposition of capric 
aldehyde-ammonia, by sulphuretted hydrogen see page 491. 

With Bisulphite of Ammonia. 1 . When sulphurous acid gas is passed 
through an alcoholic solution of ammoniacal oil of rue, and the solution 
left for several clays in a very cold place, crystalline laminin are deposited. 
(Wagner.) — 2. Oil of rue is shaken up with aqueous bisulphite of 
ammonia of 29° B., till the mixture, which is buttery at the commence¬ 
ment, becomes solid, and the product is recrystallised from warm alcobol. 
— The compound is likewise obtained in crystalline laminm, by passing 
ammonia and sulphurous acid gases into an alcoholic solution of oil of 
rue. (Bertagnini.) — White shining laminse. (Wagner.) Aggregated, 
transparent scales, unctuous to the touch, and having somewhat of the 
odour of oil of rue. (Bertagnini.) It is decomposed by heat, without 
previous fusion. (Wagner.) By heating its aqueous solution, it is 
readily decomposed, with separation of oil of rue, but not in presence of 
sulphites. With bromine in aqueous solution, it forms sulphuric acid, 
and a heavy hrominated oil of peculiar odour. (Bertagnini.) — It is 
insoluble in water, but dissolves readily in boiling alcohol. (Wagner.) 
It is soluble in water and in alcohol. (Bertagnini.) 



Calculation according to Bertagnini. 

Bertagnini. 

Wagner. 

20 C. 

. 120 . 

... 43*90 . 

.. 44*12 


N. 

. 14 . 

... 5-13 . 

.. .. 

.. 5-00 

27 H ... 

. 27 . 

... 9*89 . 

.. 9-71 


2 S. 

. 32 . 

... 11*72 . 

.. 11*41 .. 

.. 13-83 

10 0. 

... 80 . 

... 29*30 . 



C“°H 2t) 0“ 

,NH 3 ,2S0 3 + 4Aq .... 273 . 

... 100*00 ...... 

.. 



Calculation according to Wagner 




20 C . 

.... 120 r. 

50*03 



N . 

.... 14 . 

5*91 



23 H . 

.... 23 . 

9*71 



2 S. 

.... 32 .. 

13*50 



6 0 ... 

.... 48 . 

20-25 



C 20 H 20 O 2 ,NH 3 ,2SO 2 .... 

.... 237 .: 

100-00 



With Bisulphite of Potash. — Prepared by agitating oil of rue with 
aqueous bisulphite of potash of 28°—30° Bm, a crystalline mass then 
forming after the action has been continued for several hours. — The 
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compound dissolves with tolerable facility in boiling alcohol, and the 
solution deposits scales on cooling. (Bertagnini.) 

, With Bisulphite of Soda . — Oil of rue in contact witli aqueous bisul¬ 
phite of soda, of 27° Bm. forms a buttery mass, which after a while 
becomes crystalline. Shining crystalline scales, unctuous to the touch, 
having the smell of oil of rue and a fruity taste. — The concentrated, but 
not the dilute solution of the compound in boiling alcohol, solidifies on 
cooling to a gelatinous mass, changing in the course of 24 hours into 
delicate lamina?, arranged concentrically in spherical crystalline masses. 
(Bertagnini.) 


Metacaprol. 

Geriiardt. PT. Ann. dim. Phys. 24, 105. 

When oil of rue (prepared as described at p. 490, 1) is dissolved in 
3 or 4 yoI. alcohol and excess of hydrochloric acid gas is passed into the 
solution, the brown and fuming mixture, if mixed with water after the 
most volatile portion has been distilled off, deposits metacaprol. 

Oil having a highly agreeable fruity odour. Solidifies, after a while, 
at a temperature at which oil of rue remains liquid, and melts again at 
13°. Boils between 230° and 235°. 


20 C . 

. 120 . 

... 76*92 .. 

Geriiardt. 
. 77*10 

20 H. 

. 20 . 

... 12*82 .. 

. 12*95 

2 O. 

..... 16 . 

... 10*26 .. 

...... 9-95 

C 20 H-°O 2 .... 

. 156 . 

... 100*00 .. 

. 100-00 


Isomeric with capric aldehyde. (Gerhardt.) 

Dissolves in oil of vitriol almost without colour. On heating the 
mixture, a conjugated acid is formed, the baryta-salt of which is soluble 
in water. It is not altered by caustic potash or by nitrate of silver. 


Oxygen-nucleus C 20 H 18 O 3 . 

Sebacic Acid. 

C 30 H 18 G 8 = C 20 H ls O 3 ,O 6 . 

Tiienard. (1802.) Ann. Chim. Phys. 39, 193; Sclm. J. 8, 127. 

Y, Rose, A. Geld, 275, 3, 170. 

Berzelius. Pf. Gehl. 2, 275; Lehrbuck. 3, Aufl. S, 667. 

Dumas & Peligot. Ann. Chim. Phys. 57, 332; Ann. Pharm . 14, 73. 
Redtenbacher. Ann. Pharm. 35, 188. 

St. Evre, Pf. Ann. Chim. Phys. 20, 93; J. pr. Ghem. 41, 144. 
Schlieper, Ann. Pharm. 70, 121; Pharm. Centr. 1849, 459. 

Bouis. Compt. rend. 33, 141. — Pf. Ann. Chim t Phys. 44, 100; 48. 99; 
Ann . Pharm. 80, 303; 97, 34. 
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W. Mayer. Ann. Pharm. 83, 143; 95, 100. 

Howney. Chem. Soc. Qn. J. 4, 334; Ann . Pharm. 82, 123; J.pr. Chem. 

55,325. 

Oarlet. Compt . vend. 37, 129; J. pv. Chem. 60, 181; IS 7 . J. Pharm . 

24, 170. 

Brenzoleic add, Pyroleic acid, Sebacyls'dure , Fettsiiure. Discovered in 1802 by 
Tlienard, who at the same time showed that the product of the distillation of animal 
fat, to which the name of Fettsiiure or Acide gras had been applied by Crell ( Grell . chem . 
J. 1, GO; 2, 112; 4, 47), and Guyton Morveau, consisted partly of acetic, partly of 
hydrochloric acid. Thenard’s experiments were confirmed by V. Rose. Berzelius 
regarded Thenard’s sebacic acid as identical with benzoic acid, an opinion which was 
shown to be incorrect by the experiments of Dumas & Peligot. 

Mayer’s ipomatic acid (not Sandrock’s, N. Br. Arch . 64, 164), agrees with sebacic 
acid in most of its relations, but melts at a different temperature and exhibits a differ¬ 
ent behaviour to bases: for this reason, the statements respecting it are given separately. 

Formation . 1. By the dry distillation of Log’s lard (Tlienard), fat 

oil (Berzelius), and other fats, in so far as they contain oleic acid: hence 
also by the dry distillation of oleic acid. (Redtcnbachcr.)—2. When 
ricinolate of potash or castor-oil is distilled with excess of potash-hydrate, 
liydrogen is given off, caprylic alcohol (p. 188) passes over, and sebate of 
potash remains behind. (Bouis.) — The largest amount of sebacic acid 
is obtained when a large excess of alkali is used and the mixture is 
rapidly heated to the melting point, whereas by slow heating to at most 
225°—230°, neither sebacic acid nor caprylic acid is obtained, but tho 
acid C 2Q H 18 0 4 and caprylic aldehyde. (Bouis.) — Limpriclit (Private 
communication) by using an excess of alkali, always obtained sebacic 
acid, whether caprylic alcohol or caprylic aldehyde was produced.; simi¬ 
larly Malaguti (Oimento, 4, 401; Liebig u. Popp's Jahresber. 1856, 579). 
According to Dachauer (Ann. Phctrm. 106, 270), the products obtained 
with excess of alkali, are caprylic alcohol, liietiiyl-oonamliyl (isomeric 
with caprylic aldehyde), and sebate of potash; (according to Stadeler, 
J. pv . Chem. 72, 241), oenanthylic alcohol, and sebate of potash (see xiii, 

587)- 3. By continued boiling of oil of rue with dilute nitric acid. 

(Wagner, J. pv. Chem. 57, 435.)-—4. Convolvulic acid, convolvuliuolie 
acid, jalapin, jalapic acid, and jalapinolic acid, treated with moderately 
strong nitric acid, or with the fuming acid, yield iponneic and oxalic 
acids. (Mayer.) 

Preparation. Method II. is the most advantageous.— 1. From Olive oil , 
Hog’s lard , or other fats containing Oleic acid. Crude oleic acid from the 
stearin manufactories is host adapted for the purpose- (Redteubachcr.) — I, The fat 
is distilled per se, and the distillate is repeatedly treated with hot water, 
then filtered, and evaporated to the crystallising point. — Or the solution 
obtained by treating the fat with hot water is precipitated with neutral 
acetate of lead; and the precipitate is collected and decomposed by heating 
with dilute sulphuric acid, whereupon the sebacic acid rises to the 
surface as a melted mass, which is taken off, washed with cold water, 
and recrystallised from boiling water. (Tlienard.) Redtenbacher like¬ 
wise obtains sebacic acid from the products of the distillation of fats by 
repeated boiling with water, and purifies it by recrystallisation, till it 
becomes white and scentless. — Berzelius washes the distillate of fat oil 
with cold water to separate acetic acid, and then boils it with coarsely 
powdered carbonate of lime, whereby only the sebacic acid is converted 
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into a lime-sail, not the other acids. After long-continued boiling, the 
solution is filtered, deodorised with charcoal, and mixed with nitric acid, 
whereby sebacic acid is precipitated: it may be purified by washing with 
cold water, recrystallisation from boiling water, and finally by sublima¬ 
tion, In the apparatus used for the subliming benzoic acid. 

2. The distillate of crude commercial oleic acid is repeatedly boiled 
with water ; the extracts are saturated with carbonate of soda, and 
evaporated to dryness; and the residue is freed from caprylate and 
caprate of soda by means of hot absolute alcohol. The undissolved 
sebate of soda is dissolved in water and precipitated by hydrochloric 
acid, and the sebacic acid thereby separated, is purified by recrystal¬ 
lisation from boiling water. The still yellow sebacic acid obtained by 
this and other methods, is obtained pure by once boiling it with 5 to 6 pts. 
of nitric acid, and pouring the solution into a large quantity of boiling 
water, whereupon it crystallises on cooling. (Schlieper.) 

II. From Castor-oil. The residue left in the retort in the preparation 
of caprylic alcohol (xiii, IS3) is decomposed by hydrochloric acid, and 
the sebacic acid is extracted by boiling water from the mixture of in¬ 
soluble acid which separates. (Bonis.) — Petersen boils the residue with 
water; strains ; precipitates the other fatty acids by adding a small 
quantity of hydrochloric acid; then, after separating these by filtration, 
precipitates the sebacic acid by excess of hydrochloric acid, and purifies 
it by recrystallisation from hot water with the aid of animal charcoal. 
{Ann. Oh. Fharm. 103, 184.) 

Properties, White, pearly needles, very much like those of benzoic 
acid. (Redtenbaeher.) Under certain circumstances, it may be obtained 
in long, large, strongly shining laminae. (Thenard.) Bulky and of a 
feathery lightness. (Berzelius.) — Ipomseic acid is dazzling white, of 
feathery lightness, and presents under the microscope the appearance of 
thin colourless needles, some of which are united in tufts, while others 
lie separate, sometimes in very thin flexible laminae. (Mayer.) Sebacic 
acid melts at 125° (St. Evre), at 127° (Redtenbaeher, Mayer, Bouis), to 
a colourless oil which solidifies in the crystalline form on cooling, and 
sublimes at a higher temperature, partly pulverulent, partly in minute 
laminae, generally with some decomposition and separation of charcoal, 
(Berzelius, Redtenbaeher). Ipomoeic acid melts at 104° to a colourless 
oil, lighter than water, and solidifying in the crystalline state. It some¬ 
times sublimes between two watch-glasses in very small, proportionally 
short needles radially grouped round a point, leaving a small quantity of 
charcoal, whereas sebacic acid sublimed in like manner, forms larger and 
more definite crystals. (Mayer.) — Sp. gr. of melted sebacic acid = 
1*1317. (Carlet.) Scentless (Thenard); has a faint empyreumatic 
odour (Berzelius). The vapours, both of sebacic and of ipommic acid, 
produce a scratching sensation when inhaled. (Redtenbaeher, Mayer.) 
Has a faint, rather acid taste (Thenard), pungent, but not exactly sour 
(Berzelius), Reddens litmus strongly (Thenard), slightly (Redtenbaeher). 
Ipomoeic acid is scentless, has a pungent, sour taste, with irritating after¬ 
taste, a slight acid reaction, and becomes strongly electrical by friction. 
(Mayer.) 
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Dumas & Peligot. 

Redtenbacher. 

St Evre, 

20 C . 

120 . 

... 59*40 

mean. 

. 59*52 .. 

. 59*52 .... 

59*30 

18 H . 

.... 18 . 

... 8*91 

. 9*08 .. 

. 8-90 .... 

9*04 

8 0 . 

.... 64 . 

... 31*69 

. 31*40 .. 

. 30*90 .... 

31*66 

C-°H 3s O s . 

... 202 , 

... 100*00 

. 100*00 .. 

. 99*32 .... 

100*00 



Mayer. 

mean. 

a. b. 

JBouis. 

Carlet. 

C. 

. 59*44 . 

... 59*20 . 

... 60*52 . 

... 59*25 

H. 

. 9*01 . 

... 8-97 . 

... 8*97 . 

... 9*07 

O. 

. 31*55 . 

... 31*83 . 

... 30*51 . 

... 31*68 


100*00 . 

... 100*00 

... 100*00 

... 100 S 0Q 


Boiiis and Carlet analysed sebacic acid prepared from castor-oil; Mayer analysed 
ipommic acid: a obtained from convolvulic and convolvulinolic acid ; b from jalapin, 
jalapic acid and jalapinolic acid. The formula C 10 H 9 O‘ i , given by Mayer, is here doubled 
in accordance with the principles of the Handbook. 

Decompositions. 1. Ipomcoic acid heated on platinum foil, volatilises 
in white fumes, which burn slowly and with a feebly luminous flame. 
(Mayer ; see also infra.) 

2. Nitric acid of sp. gr. 1*4 dissolves sebacic acid with the aid of heat, 
giving oft" reel vapours and acquiring an orango-red colour, and if the 
boiling be continued, and the exhausted nitric acid removed, slowly con¬ 
verts it into pyrotartaric acid (Schliesser, xi, 83); into succinic acid 
(Carlet); into a mixture of succinic and oxypyrolic acid C 7 H 6 0 5 (Arppo, 
Ann. Pharm. 95, 242); of succinic, pimelic (xii, 463), and perhaps also 
adipic acid. (Wirz, Ann. Pharm. 104, 280). After two or three hours 
boiling with nitric acid, the greater part of the sebacic acid remains 
unaltered, the decomposition not being completed in less than a week. 
(Schliesser.)—Ipomceic acid is not altered by being heated with nitric 
acid on the water-bath for many days, and separates out unaltered 
when the nitric acid is evaporated, (Mayer.) — 3. Sebacic acid is 
attacked by pentachloride of p>hosphorus, with formation of hydrochloric 
acid gas, chlorophosphoric acid and sebacic anhydride. (Gerhardt & 
Chiozza, Compt. rend. 30, 1050; Ann. Pharm. 87, 21)4.) — 4. Chlorine 
acts on sebacic acid only in sunshine, forming two yellow substitution- 
products, C 20 ClIi 17 O 8 and C 20 CPH lc O 8 , which arc pasty at mean tem¬ 
perature. (Carlet.) — 5. The lime-salt of sebacic acid, subjected to dry 
distillation , gives off hydrogen gas, and yields an oil boiling between 
80° and 200°. — On rectifying this oil, a liquid passes over between 
85° and 90°, which has a pleasant ethereal odour and appears to bo 
propionic aldehyde,—then, between 156° and 200°, conanthol (xii, 446) 
distils over. (Calvi.) When sebate of lime is distilled with excess of 
lime , sebacin (p. 447) is obtained, together with an oil boiling between 
80° and 280°. The latter, when rectified, first yields a product which, 
when treated with nitric acid, forms nitrobenzene, and is therefore 
probably benzene,—then, between 90° and 100°, propionic aldehyde,— 
and at 160°, oenanthol, inasmuch as the portion which distils at these 
temperatures forms, with nitric acid, propionic and conanthylic acids. 
(Petersen, Ann. Pharm . 103, 184.) By distillation with excess of 
baryta , sebacic acid yields carbonate of baryta and a hydrocarbon, G 1(5 1P 8 , 
boiling between 125° and 130°, chiefly at 127°. (A. Riche, Par. 8oc. 
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Bull. 1 , 8S; Hep. Chim. pure, 2, 127.) — 6 . When alcoholic sebaeie acid 
is treated with hydrochloric acul gas, an oil is produced which with 
ammonia forms sebainido and sebamic acid, and is therefore probably a 
mixture of sebacic ether and cthylsebacic acid. (Rowney, see page 502.) 

Combinations . Sebacic acid dissolves sparingly in cold ivater. It 
dissolves abundantly in boiling water (Thenard); in all proportions 
(Berzelius), so that the solution solidifies on cooling. Jpomoeic acid is 
slightly soluble in cold, very easily soluble in hot water. (Mayer.) 

Sebacic acid is bibasic. Its semi-acid or bibasic (neutral) salts are 
C 20 M 2 H 16 0 8 . The mono-acid or monobasic {acid) salts are, excepting the ammonia- 
salt, easily decomposible. (Cadet.) It decomposes alkaline carbonates, forming 
with them, easily soluble salts, whose solutions precipitate the salts of the 
alkaline earths and heavy metallic oxides (not ferrous salts, according to 
Berzelius). Acids separate sebacic acid from them and cause concen¬ 
trated solutions to solidify. Aqueous sebacic acid does not precipitate 
baryta-, strontia-, or lime-water. It precipitates lead-, silver-, and 
mercuric-salts. (Thenard.) Sebacic acid obtained from marrow does not precipi¬ 
tate lead- or silver-salts, or only if prepared from marrow having membranes or blood¬ 
vessels adhering to it. (Berzelius.) Berzelius likewise found that sebate of potash is 
divided by absolute alcohol into two parts, and that only the acid of the insoluble, not 
that of the soluble salt, precipitates lead and silver-salts. Redtenbacher, however, did 
not succeed in separating from his sebate of potash by absolute alcohol, a salt whose 
acid did not precipitate mercurous and silver salts. 

The ipomceates , excepting those of the alkalis, are sparingly soluble or 
insoluble in water. Ipomsoate of ammonia forms a white precipitate 
with lead-salts, flesh-coloured with ferric chloride, bluish-green with 
cupric salts, and white with silver-salts. With bichloride of platinum, 
it forms a yellow precipitate which dissolves in boiling water, separates 
again on cooling, and then becomes crystalline after long standing. —The 
ipomaeates become electrical by friction. (Mayer.) 

Sebate of Ammonia. — a. Bibasic. — Indistinct ciystals, which are 
easily soluble in water, and in drying, give off ammonia and turn acid. 
(Redtenbacher.) Yields sebamic acid by dry distillation. (Kraut.) 

b. Monobasic. — The easily prepared solution of sebacic acid in 
excess of ammonia gives off ammonia when evaporated, and leaves the 
monobasic salt, sparingly soluble in water. Crystallises from boiling water 
by slow cooling, in pointed feathery crystals; by rapid cooling, in small 
grains. Dissolves with difficulty in alcohol. (Berzelius.)—Ipomauc 
acid, saturated with aqueous ammonia, continually gives off ammonia by 
spontaneous evaporation or on the water-bath, and yields a white 
cauliflower-lilce salt, probably C a, H 17 0 7 ,NH 4 0, therefore ipomceate of 
ammonia. 

Sebate of Potash. — Bibasic . — Obtained by neutralising the acid with 
carbonate of potash. Small granular nodules. (Redtenbacher.) Does 
not deliquesce on exposure to tho air. (Thenard, Redtenbacher.) Easily 
soluble in water, sparingly in absolute alcohol, (Redtenbacher.) 


20 C . 

......... 120-0 

.. 43*11 , 

Redtenbacher. 
. 43*00 

2KO .. 

. 94*4 .. 

.. 33-91 , 


16 H . 

. 16-0 .. 

5*74 

. 5*94 

6 O . 

. 48*0 .. 

.. 17*24 , 



CP K 2 H lc 0 8 


278*4 .... 100*00 
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Redtenbacher did not obtain an acid sebate of potash by treating the neutral salt 
with sebacic acid, 

Sebate of Soda resembles the potash-salt, but is somewhat more 
soluble in water, (lledtenbaclier.) Insoluble in absolute alcohol. 
(Scblieper.) 

Sebate of Lme* — Bibasic . —'Chloride of calcium solution precipitates 
sebate of ammonia. The precipitate, which dissolves with some difficulty 
in water, is obtained, by spontaneous evaporation of its dilute solution, in 
white, shining crystalline scales. (Redtenbacher.) The precipitate 
obtained with sebate of ammonia and chloride of calcium is crystalline 
when formed; but that which is produced by ipommfce of ammonia 
becomes crystalline only after standing for some time. (Mayer.) — 
For the decomposition of the lime-salt by dry distillation, see page 497. 


20 C . 

..... 120 . 

... 50*00 

Redtenbacher, 
. 49*49 

2 CaO. 

. 56 . 

... 23*33 

. 22*91 

10 H. 

. 16 . 

... 6*67 , 

. 6*76 

GO. 

. 48 . 

... 20*00 

. 20*84 

C 3 Cr 2 H 10 O 8 .... 

. 210 . 

... 100*00 , 

. 100*00 


Sebate of Lead, — The white precipitate insoluble in water, which 
sebate of potash forms with solution of neutral acetate of lead, is con¬ 
verted by ammonia into a basic salt. (Berzelius.) — The precipitate 
obtained by treating acetate of lead with ipomscate of ammonia, is a 
white powder, insoluble in water, which, after drying over oil of vitriol, 
contains 54*70 p. c. oxide of lead, and is therefore C 2 Tb 2 H lc 0 9 (calculation 
« 54*00 PbO). (Mayer.) 

j Ferric Sebate , obtained by double decomposition, is a flesh- 
coloured precipitate, which, when treated with aqueous carbonate of 
ammonia or caustic potash, dissolves partially, with red colour, leaving 
a highly basic salt. When heated, it melts, swells up, and decomposes, 
(Berzelius.) 

Sebate of Copper. — The precipitate which soluble sebatos produce in, 
aqueous sulphate of copper is bluish, and redissolves at first, but becomes 
permanent on addition of a larger quantity of sebate, and exhibits a fine 
green colour when dry. The filtered liquid, when left to evaporate, 
becomes covered with a green crystalline crust and deposits green 
granules, (Berzelius.) — Cupric acetato is precipitated by ipommate of 
ammonia, and the precipitate is dried in vacuo over oil of vitriol. 
(Contains 29*92 p. c. cupric oxide, corresponding to the formula 
C S0 Cu 2 H le O 8 (calculation 30*30 CuO). (Mayer.) 

Sebate of Silver. — Bibasic. — Nitrate of silver is precipitated by 
sebate of ammonia (ipomscate : Mayer), and the precipitate is washed, 
and dried in vacuo at 120° (Dumas & Peligot); over oil of vitriol 
(Mayer.) 

White curdy precipitate (Redtenbacher). White, rather light powder. 
(Mayer.) Heated in a glass tube, it yields metallic silver and a subli¬ 
mate of sebacic acid (Redtenbacher), of iponueic acid (Mayer.) Dissolves 
with difficulty in water (Redtenbacher), not at all (Mayer). Dissolves 
with difficulty in alcohol and ether. (Mayer.) 













SEDATE OF ETHYL. 
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20 C.. 

... 120 . 

... 28*84 

Retltenbacher. 
. 29*19 .. 

Mayer. 

29-14 

2 AgO . 

... 232 . 

... 55*76 

. 55*45 ., 

... 54*89 

16 II. 

... 16 . 

... 3*84 

. 3*97 

... 4*02 

6 O . 

... 48 . 

... 11*56 

. 11*39 .. 

11*95 

C ;0 Ag-H Ui O 3 . 

... 416 . 

... 100*00 

. 100*00 .. 

... 100*00 


Contains 54*9 p. c. oxide of silver. (Dumas & Peligot.) 

Sebasic acid dissolves readily in alcohol , in ether, and in oils, both 
fixed and volatile. (Berzelius.) — Ipomsoio acid dissolves readily in 
alcohol and in ether. (Mayer.) 


Sebate of Methyl 

C 24 H 22 0 8 = 2C 2 H 3 O,C 20 H 1G O 3 . 

Henry Carlet. (1853.) CompL rend . 37, 129; JSf . J \ JBharm . 24, 

17<3; J. pr. Ghem. CO, 181; Phavm . Centr. 1853, 669; Chem. Gaz. 

1853, 324. 

Methyhebacic ether. Sebacylformes ter. 

Formation and Preparation. Sebacic acid is dissolved in oil of 
vitriol, wood-spirit carefully added, the liquid being agitated and cooled 
to prevent too great heating ; and the resulting ether is precipitated by 
water, washed first with alkaline, then with pure water, and crystallised 
from alcohol. 

Beautiful needles, which melt at 25*5°, and boil without decomposition 
at 285°. In the solid state, it dissolves in water with comparative 
difficulty, in the fused state more readily. Has a very faint odour. 

By ammonia it is converted into sebamido and wood-spirit, by 
hydrate of ■potash, into sebate of-potash and wood-spirit. 


Sebate of Ethyl 

0”*H 26 0 8 = 2C 4 H 8 0,C Sfl IP0*. 

It edtenb acii er, (1840.) Ann. Pharm . 35, 193. 

Sebacic ether, feitsaures Aethyloxyd, Fetinaphta, Sebacylvinesler. 

Formation and Preparation. Sebacic acid is dissolved in a small 
quantity of alcohol; hydrochloric acid is passed into the solution to 
saturation; and the chloride of ethyl thereby produced is volatilised by 
gentle heating. The residue is washed with water, then with aqueous 
carbonate of soda, dehydrated by chloride of calcium, and rectified. 
(Redtenbaehor.)— Alcoholic sebacic acid, treated with hydrochloric acid 
gas, yields a mixture of sebacic other and ethylscbacic acid. (Eowney, 
Ann. Pharm. 82, 124.) 

Properties, Colourless oil, lighter than water. Solidifies in the 

2 K 2 
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crystalline form at —9°. Boils above 100° (Redtenbacher), at SOS 0 
(Carlet, Corrupt, rend. 37, 130). Has an agreeable odour of melons. 

Redtenbacher. 

28 C . 168 65-12 . 64*45 

26 H. 26 .... 10*08 10*24 

8 O. 64 .... 21*80 . 25*31 

2CHL 5 0,C 2 °H 1(5 0 f ‘. 258 .... 100*00 . 100*00 

By hydrate of potash, it is resolved into alcoliol and sebate of potasli 
(Redtenbacher); ammonia , after long continued action, converts it into 
sebamide. (Rowney.) 

Ic is insoluble in cold water, but dissolves very easily in alcohol. 
(Rowney.) 


Sebin. 

C 33 H 30 0 16 = 2C G H 7 O 5 ,C 20 H 1G O 6 . 

M. Berthelot. JST. Ann . Chim. Phys. 4l, 293. 

Formation. 1. Sebacic acid, heated with glycerin to 200° for some 
time, forms a small quantity of neutral crystal!isable sebin : 

C-°H ls O s + 2C G H 8 0 6 = C 3 -H 30 O 16 + 4 HO. 

2. By the action of liydrocliloric acid gas on a mixture of sebacic acid 
and glycerin heated to 100°, a considerable quantity of liquid sebin is 
obtained, mixed with cblorbydrin, C r ’H 7 C10 4 , which, after strong drying 
at 120°, solidifies partially after a few days, and completely at — 40°. 


32 C . 

... 192 . 

... 54*85 .. 

Berthelot. 
. 52 *7 

30 H . 

... 30 ., 

... 8*57 .. 

. 9*6 

16 O . 

... 128 ., 

... 36*58 .. 

. 37*7 

2C 6 H70 5 J C a, II lc 0 c . 

.... 350 . 

... 100*00 ., 

. 100*0 


Forms acrolein when heated. — Oxide of lead converts it into sebacic 
acid and glycerin ; with alcoholic hydrochloric acid, it yields sebacic ether 
and glycerin. (Berthelot.) 


Nitro-nucleus C 20 XH 19 . 

Kitrocapric Acid. 

C 20 XH 19 O 8 = C 20 XH 19 ,O 4 . 

Wi nz. (1857.) Ann. PItarm. 104, 289. 

Obtained by the process described at page 217, vol. xiii, but mixed 
with nitrocaprylic acid, from which it cannot bo completely separated. 
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When tlae solution of this mixture in ammonia is fractionally precipitated 
in three.portions by nitrate of silver, the precipitate first produced con¬ 
tains 2S*S9 to 29'3 p. c. silver, the second portion 32*8 to 33*3 p. c., and 
the last 37’4 p. c., corresponding to nitrocapiylate of silver. 


Nitrocaprate of Silver, Wirz. 


20 C. 

... 120 

.... 37*0 ... 

... 33*57 to 35*97 

N . 

... 14 

.... '4-3 ... 


18 I-I . 

... 18 

.... 5-6 ... 

... 5*14 „ 6*30 

Ag . 

... 108 

.... 33*3 ... 

... 34*04 „ 31*90 

S 0 . 

... 64 

.... 19*8 ... 

C 2(l AgXH IS 0 4 . 

.... 324 

.... 100*0 .... 

.... 


Amidogen-nucleiis C 20 AdH 19 . 

Capramide. 

C 20 NH 21 O 2 = C 20 AdH 19 ,O 2 . 

Rowney. Ann. Pharm . 79, 233. 

Hut amide. 

Caprate of ethyl dissolved in alcohol is precipitated by strong aqueous 
ammonia, till the ether disappears and is completely converted into 
crystals; and the crystals are collected,'—an additional quantity being 
obtained from the mother liquor by evaporation to dryness, solution of 
the residue in alcohol, and precipitation by water,—and recrystallised 
from warm dilute alcohol. 

Colourless shining scales, acquiring a silvery lustre when dry. Melts 
below 100°. 


20 C . 

.... 120 . 

... 70*17 ... 

Rowney, 
. 70*62 

N. 

.... 14 . 

... 8*18 ... 


21 H. 

.... 21 . 

... 12*28 ..., 

. 12*17 

2 O . 

. 16 . 

... 9*37 ... 


C 20 AdH w O l - .... 

. 171 . 

... 100*00 ... 



Insoluble in water and in ammonia . 

Dissolves readily in cold alcohol , and is precipitated therefrom in 
needles by water. Easily soluble in ether 7 but does not crystallise 
therefrom. 


Oxyamidogen-nucleus C^AdH^O 2 . 

Sebamic Acid, 

C 20 NH. 19 O 6 = C 20 AdH 17 O 2 ,O 4 . 

PiOWNEY. (1851.) Chem. Soc. Qu. J, 4, 334; Ann. Pharm . 82, 123; 
J. pr. Chem. 55, 325. 

Feitamiusaure, Sebaminstiure, Sebacylamins&nre* 
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Formation . 1. By tlie action of ammonia on ethylsebamic acid. 

(Rowney.) — 2. By the dry distillation of neutral sebamate of ammonia, 
(Kraut.) 

Preparation. 1. The oily mixture of sebacic ether and ethyl-sebacic 
acid obtained by the action of hydrochloric acid gas on an alcoholic 
solution of sebacic acid, is digested with strong aqueous ammonia for 
several weeks in a closed vessel, or till the oil is converted into a granular 
mass, the sebamide which separates from the liquid containing sebamic 
acid, being removed by filtration, and washed to free it from mother- 
liquor. The several portions of liquid are then united and concentrated 
over the water-bath * the sebamic acid is precipitated by hydrochloric 
acid, washed with cold water, and dissolved in dilute aqueous ammonia, 
which still leaves a small quantity of sebamide undissolved ; the solution 
filtered therefrom is again precipitated by hydrochloric acid; and the 
resulting precipitate, after being washed, is purified by recrystallisation 
from water. (Downey.) — 2. Neutral sebate of ammonia yields by 
simple distillation, first a colourless, then a yellowish cmpyreumatic 
distillate, which is to be dissolved in ammonia, filtered from “a small 
quantity of oil which separates, and precipitated with hydrochloric acid. 
The precipitate is washed with cold water, and recrystallised from boiling 
water, (Kraut.) 

Properties. Rounded granules. (Rowney.) White, crystalline, pul¬ 
verulent mass. (Kraut.) Has an acid reaction. (Rowney.) 





Rowney. 

Kraut. 

Dried over oil 




mean. 

of vitriol . 

20 C. 

... 120 . 

... 59*70 ... 

. 59*05 

.... 59*98 

N . 

... 14 .. 

6-97 ... 

. G* 70 

.... 7*09 

19 H . 

... 19 .. 

... 9-45 ... 

. 9-53 

.... 9-8). 

6 0 . 

... 48 ., 

23*88 ... 

. 24-12 

.... 23-12 

C^Adli^O' 5 . 

... 201 . 

... 100-00 ... 

. loo-oo 

.... 100*00 


Decompositions. 1. Gives off ammonia when boiled with^ potash. 
(Rowney.) — 2. The soda-salt brought in contact with chloride of benzoyl, 
yields chloride of sodium and an oil, which may be dissolved, out by 
ether, is left behind when tho ether evaporates, gives off ammonia when 
fused with hydrate of potash, is insoluble in water and ammonia, and,, 
when washed with ammonia, gives up to it only a small quantity of 
free acid. (Kraut.) 

Combinations . Sparingly soluble in cold, easily in warm water. 

Easily soluble in ammonia . (Rowney.) Boiled with carbonate of 
lime, it gives off carbonic acid, and forms a lime-salt slightly soluble 
in water. (Kraut.) The solution of sebamic acid in ammonia does not 
precipitate the alkaline earths; it precipitates acetate of lead , and forms 
with nitrate of silver, a precipitate soluble in ammonia and in nitric acid. 
(Rowney.) 

Sebamic acid is easily soluble in alcohol . (Rowney.) 
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Oxyamidogen-nucleus C 20 Ad 2 H I6 0 2 . 

Sebamide. 

C 20 H 20 N 2 O 4 = C 20 Acl 2 H I6 O 2 ,O 2 . 


Rowney. (1851.) Ohm. Soc. Qu. J. 4, 334; Ann. Plicmn. 82, 123; 
J. pr. Chem. 55, 325. 

H. Carlet. Compt. rend. 37, 128; A r . J. PI tarn. 24, 176; J. pr. Chem. 
60, 181; Phann. Centr. 1853, 669; Chem. Gan. 1853, 324. 

Fettsaureamid . 

Formation and Preparation . 1. Sebamide obtained in the manner 

just described (p. 502). is purified by two recrystallisations from alcohol, 
(Rowney.) — 2. It is produced by the action of ammonia on sebate of 
methyl. (Carlet.) 

Properties. Hard rounded granules composed of microscopic needles. 
Neutral. 


20 C . 120 

2 N. 28 

20 II . 20 

4 O . 32 

C :tl Ad 2 H 16 0* i . 200 



Rowney. 


mean. 

GO* ... 

. 50*94 

14- ... 

. 13-85 

10- ... 

. 10-01 

10* ... 

. 16-20 

100* .. 

. 100*00 


Decompositions . Water gradually converts it into sebate of ammonia. 
(Carlet.) It is not attached by potasb-ley in the cold, but gives off 
ammonia when boiled therewith. (Rowney.) 

It is insoluble in cold, moderately soluble in boiling water. Insoluble 
in ammonia . Dissolves very sparingly in cold alcohol , very easily in 
boiling alcohol. (Rowney.) 


Primary Nucleus C'~°H 2C : Oxygen-nucleus C 20 H 1S 0 S . 

Anisoic Acid* 

CPIFO 13 C 30 II 18 O 8 ,O 4 . 


Limpricht & Ritter. (1850.) Ann . Pham « 97,364; abstr. J . pr . 

Chem. 68, 160; Chem . Centr . 1856, 446. 

Formation and Preparation. When oil of star-anise is heated with 
nitric acid of sp. gr. 1*2, as long as it floats on the surface of the acid, 
and the product is shaken up with a warm aqueous solution of bisulphite 
of soda, anisoate of soda crystallises on cooling. This salt is recrystal¬ 
lised from a small quantity of hot water, mixed with a quantity of dilute 
sulphuric acid exactly sufficient to decompose it, the solution evaporated 
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to dryness oil tlie water-bath, and tlie residue exhausted with absolute 
alcohol, "whereupon anisoic acid passes into solution and may be converted 
into a baryta or silver-salt, by digestion with carbonate of baryta or 
carbonate of silver. 33y decomposing the baryta-salt with dilute sul¬ 
phuric acid, or the silver-salt with hydrochloric acid, a solution of anisoic 
acid is obtained, which may ho brought to the crystallising point by 
evaporation. 

Properties . Separates from warm solutions by concentration In small 
laminae, by spontaneous evaporation in small thick tablets, which melt at 
about 120° and have a strong acid reaction. 

Decompositions. Heated on platinum-foil, it turns brown, gives off 
an empyreumatic odour, also that of auisylous acid, and burns with a 
bright flame. It cannot he distilled without decomposition, and by dry 
distillation appears to yield a sublimate of anisic acid (vid. Ann. Pkarm. 
97, 360). 


Combinations . Anisoic acid dissolves very easily in water. 

With bases it forms the cmisoates . 

Anisoate of Soda .— Preparation (p. 503.) By recrystallisation from 
hot water, it is obtained in white crystalline nodules. Dissolves readily 
in water. Dried at 100°, it contains 8*9 p. c. sodium, and is therefore 
C 20 NaH 17 O 3 (calculation = 8*9 p. c. Nfa). 

Anisoate of Baryta. — Preparation (sup.). Easily soluble nodules 
resembling those of the soda-salt. 


20 C . 

.... 120-0 . 

... 39-7S 

Limpriclit & Ritter. 
mean. 

. 39*44 

Ba. 

.... 68-6 . 

... 22*74 

. 22*89 

17 Ii . 

.... 17*0 . 

... 5-05 

. 5*44 

12 O . 

.... 96-0 . 

... 31*83 

. 32*73 

CPBaH^O 1 - .... 

.... 301*0 . 

... 100-00 

. 100-00 


Anisoate of Silver. Obtained as above described, or by decomposing 
the baryta-salt with sulphate of silver. 

Crystalline nodules, which in the moist state blacken on exposure to 
light. 


Dried over oil of vitriol. Limpriclit & Ritter. 


20 C . 

. 120 ... 

35‘19 . 

... 34*1 

Ag. 

. 108 ... 

31-67 . 

... 32*2 

17 H . 

. 17 ... 

. 4*98 . 

... 4*0 

12 O . 

. 96 ... 

. 28*10 . 

... 29*7 


C-°AgH 17 0 12 . 341 .... 100*00 . IOQ'0 


Anisoic acid dissolves very readily in alcohol and ether. 
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Addenda to compounds containing 20 At. Carbon. 
Product of the decomposition of Amalie Acid. 
C 20 N 4 H 1J O 11 . 


Rochleder & Schwartz. Wien. Alcad. Ber. 12, 190. 

Amalie acid (xi, 433) dissolves with pale yellow colour in warm concentrated 
bisulphite of ammonia, the solution when heated becoming darker and depositing 
needles, which, after boiling for some time, cause the liquid to solidify. The whole is 
left to cool, and the needles are collected, washed, and pressed. 

White, silky needles, free from sulphur. 




i 

Rochleder & Schwartz. 


In vacuo . 

mean. 

20 C . 

. 120 .. 

.. 43*17 

. 43*24 

4 N. 


.. 20*14 

. 20*27 

14 H. 

. 14 .. 

.. 5*04 

. 5*38 

11 O. 

.. 88 .. 

.. 31*05 

. 31*11 

C^NW-'O 11 

. 278 .. 

.. 100*00 

. 100*00 


The compound acquires a rose-colour by exposure to moist air (containing 
ammonia). — It decomposes when 7ieated a giving off colourless and purple smoke, con¬ 
sisting of crystalline spangles. — Left for some time in contact with bichloride of 
platinum , it decomposes, yielding light yellow crystals which contain 58*77 p. e. 
platinum, and are probably therefore Reiset’s ammonio-platinous chloride (vi, 300 ; 
calculation 58*79 p. c. Pfc.). Perhaps formed in this manner: 

C 20 N 4 H 14 O n + HO + PtCl 2 - NWPfcCl + C- n H 8 N 2 0 12 4- HC1. 

(Rocbleder & Schwartz.) 

The compound dissolves very readily in acids, but not in other liquids. The 
hydrochloric acid solution does not precipitate bichloride of platinum, even after 
addition of ether-alcohol. 


IT Derivatives of Sulphonaplitlialic Acid. 

Kimberly. Ann . Pharm. 114, 129; abstr. Rep, Chim . pure, 2, 258. 

Sulphite of Cjiloronapiittialin. C 20 H 7 Cl,2SO 2 . — NaphtJiylsulpJiurous 
Chloride , Chloriir der naphlyhchwefligcn Sanre. — Produced by the action of 
pentachloride of phosphorus on sulphouaphthalate of soda (p, 17): 

C-°H S ,2S0 3 + PC P = C 2(, IFC1,2S0 2 + PCPO 2 + NaCL 

1 At. of the soda-salt dried at 100° is intimately mixed in a slightly 
heated capsule with 1 At. pentachloride of phosphorus ; and the solidified 
mass is triturated and washed with water, till the oxychloride of phos¬ 
phorous is completely decomposed and the chloride of sodium dissolved: 
the residue consists of sulphite of ehloronaphthalin. It is purified by 
drying on filtering paper, dissolving in ether free from alcohol, filtering,, 
evaporating, and drying at 100°. v/y 1 
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White, inodorous solid body, which melts at 65° and solidifies at a 
lower temperature in rounded lamellar masses. Partially volatile without 
decomposition, but begins to decompose, even at 120°, 


20 C . 

. 120*0 ... 

52*95 


7 II . 

. 7*0 ... 

3*14 


Cl. 

. 35*5 ... 

15*67 .... 

.... 15*62 

2 S . 

. 32*0 ... 

. 34*12 .... 

.... 14*03 

6 O . 

. 32*0 ... 

. 14*12 



C 20 H 7 Cl,2SO 2 . 22G*5 .... 100*00 


May be regarded as 


(sso-vn o 2 , .. 

(C 20 H 7 )'J Cl ? derivm £ 


from the mixed 



II 2 O 2 
HC1 * 


The compound is decomposed by ivater and by the aqueous and alco¬ 
holic solutions of potash, especially with the aid of heat, yielding hydro¬ 
chloric acid and sulphonaplithalic acid : 

C 20 II 7 CI,2SO 2 + 2 HO = IIC1 + C^II^SO 3 : 

Witli absolute alcohol, it forms hydrochloric acid and sulphonaphthalate 
of ethyl: 

C 2a H 7 Cl,2SG 2 + C 4 Il r, 0 2 = II Cl + C 20 II 7 (C 4 II 5 ),2 SO*' 5 . 

Sulphite of chloronaphtlialin is insoluble in water, but dissolves in 
sulphide of carbon, oxychloride of phosphorus, ether and benzene ; likewiso 
in alcohol, but not without alteration. 

Sulphonaphthalate op Ethyl. C^^^O^C^H^C 4 !-! 5 ), 2S0 3 . — 

SuIphonaphthalic ether, Ether uaphiylsiilfurcux, NaphtyIschirefligmures Aethyl. 
(Kimberly.) — Produced by the action of absolute alcohol on sulphate of 
chloronaphtlialin (vld sup.) — In preparing the ether, it is best to use 
2 At. alcohol to 1 At. of the sulphite. — The excess of alcohol is expelled 
by distillation, and the residue is washed with *wator. The hydrochloric 
acid produced at the same time, acts upon the alcohol, forming chloride of ethyl and 
water, which then decomposes a portion of the sulphite of chloronaphtlialin. 

SuIphonaphthalic ether, recently prepared, is, at ordinary tempera¬ 
tures, a viscid liquid, which docs not solidify, even at —8° or—10°. If 
care has been taken not to beat it as high as 50° during the preparation 
and purification, it crystallises, after a few days, in aggregated laminae ; 
but if it has been more strongly heated, it does not crystallise for a much 
longer time. 


24 C ... 

. 144 .... 

Gl'01 

Kimbcrle. 
. 60*77 

12 H. 

. 12 .... 

5*09 ... 

. 5*19 

2 S . 

. 32 .... 

13*56 ... 

. 13*77 

6 O ... 

. 4S .... 

20*34 ... 

. 20*27 

C 20 H 7 (C 4 H r> ),2SO 3 

. 236 .... 

100*00 ... 

. 100*00 


It is decomposed by distillation, with formation of sulphurous acid, 
naphthalin, and carbonaceous matter. — Heated with water to about 1,50° 
in a sealed tube, it yields alcohol, naphthalin, and sulphuric acid, without 
any secondary products, according to the equation ; 

C 20 I1 7 (C J H 5 ), 2SQ 3 + 4 HO = OTPO 2 + C 20 H 8 + 2 (HO,SO 3 ). 

Potash transforms it into alcohol and sulphonaphthalate of potash. —- 
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With peniachloride of 'phosphorus , it yields sulphite of chloronaphthalin, 
chloride of ethyl, and oxychloride of phosphorus. 

It is insoluble in water , but mixes in all proportions with alcohol and 
ether . 


Naphthylthionamide. C 20 H 9 NS 2 O‘ t =:C S0 H 7 Acl,2SO 2 .—Produced by 
the action of ammonia on sulphite of chloronaphthalin. The sulphite 
triturated in a basin with aqueous ammonia, becomes heated and melts to 
a yellow oil, solidifying in a light yellow amorphous mass, which may 
be purified by washing with water, solution in alcohol, and crystallisation. 
— It forms microscopic crystals apparently belonging to the right 
prismatic system, greyish yellow when dry, light yellow when moist, and 
becoming reddish by exposure to the air. In boiling water, it melts to a 
viscid mass, without decomposing. It is soluble in hydrochloric acid, 
ammonia, glacial acetic acid, alcohol and ether. Potash decomposes it 
into ammonia and sulphonaphthalic acid : 


20 C .. 

. 120 

9 H. 

. 9 

N. 

. 14 

2 S . 

.. 32 

4 0 . 

. 32 


Kimberly. 

57-00 . 57-58 

4-36 . 4*55 

G’77 . 6’64 .... 6*30 

15*45 . 15-57 

15-46* . 15 00 


C^i-lhUViSO 2 . 207 .... 100*00 . 100-00 


(S 2 0 2 )" 

Mav be regarded as (C- 0 !! 7 )' 

H 3 


N 

Q 2 ’ 


deriving from the mixed 



t Argento-naphthylthionamide. C 20 H 8 AgNS 2 O 4 == C 20 AclH 6 Ag,2SO 2 . — A 
slightly ammoniacal alcoholic solution of naphthylthionamide is not pre¬ 
cipitated by nitrate of silver, but as the ammonia evaporates in the air, 
argento-napbtliyltbionamide is deposited in small radiating needles, 
which alter by exposure to light. They are soluble in ammonia, alcohol, 
and ether, and likewise, without apparent alteration, in glacial acetic acid. 

— Contains 84-10 p. c, silver, the formula requiring 34-39 p. c. 

Bmzoyl-naphthyltJiianamIde, C M H 18 NS 2 0« = C 20 A<m c (C 14 H 5 C 2 ),2SOl 
-— Obtained by melting naphthylthionamide with chloride of benzoyl. 
It is soluble in alcohol and in glacial acetic acid, and crystallises from its 
solutions in prisms apparently belonging to the oblique prismatic system. 
Potash decomposes it, yielding ammonia, benzoate of potash and sulplio- 
naph thy late of potash. — Contains 4*3fi p. c. nitrogen and 10*41 sulphur 
(calculation = 4*50 p. c. N and 1Q*2S S). 

A rgen todenzoyl-naphtJiy^ C 2r, A dH 3 Ag( C U H 5 0 2 ),2S0 2 — 

The solution of the preceding compound in absolute alcohol forms, with 
ammonia and nitrate of silver, as the ammonia evaporates, an amorphous 
flocculcnt precipitate, sparingly soluble in alcohol and decomposed by 
boiling. By precipitating its ammoniacal alcoholic solution with a slight 
excess of acetic acid, and raising the temperature for a few seconds to 
30° or 40°, the compound may be obtained in shining microscopic crystals. 

— Contains 24-94 p. c. silver and 7*75 sulphur (calculation = 25*83 p. c. 
Ag and 7*65 8). (Kimberly.) 
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Cumylamines. 

A. Rossi. Compt . rend. 51, 570; Rep. Chim. pure, 2, 465. 

Cuminamines. — These bodies which are analogous to the cthylamines, 
in e thy lam in cs, &c., are produced by the action of ammonia on chloride of 
eumyl (p. 165). When a mixture of chloride of cumyl and strong 
alcoholic ammonia is heated for some hours in a scaled tube placed in the 
water-bath, and then left to cool, sal-ammoniac separates, together with a 
few drops of oily tricumylamine. The liquid filtered and evaporated, 
leaves a crystalline residue consisting of the liydrochlorates of cumyl a- 
mine and bicumylamine, mixed with oily tricumylamine, which may be 
dissolved out by ether, and remains after evaporation of the ether as an 
oil, which may be made to crystallise by agitation. — The hydrochlorates 
of the other two bases are separated by fractional crystalline from water, 
the hydrochlorate of bicumylamine being much less soluble in water than 
the cumylamine-salt. The bases are separate from the liydrochlorates by 
distillation with potash. 

Cmnylamine , C 20 PI 15 N = CPH 11 Ad,H 2 == N,H 2 ,C 20 II 13 . — Cuminamine 
prim air e. — Isomeric with biethylaniline (si, 307). — Colourless oily liquid, which 
does not solidify in a mixture of ice and salt. — Volatile at ordinary tem¬ 
peratures, and produces white fumes in the approach of a rod moistened 
with hydrochloric acid. Begins to boil at about 280°, with partial 
decomposition sparingly soluble in water, soluble in alcohol and ether. 
Absorbs carbonic acid, forming a solid compound. — The hydroehlomte 
crystallises in nacreous, rhomboidal lamium. — The chloroplatinate is 
slightly soluble in cold water, whence it crystallises in small yellow 
plates. 

Bicumylamine, O J0 PI 27 N = C 20 H 10 (C 20 H 13 )Ad,H 2 = N.H(C 20 H 13 ) 2 . — 
Cuminamine seconrlaire . Dense, colourless oily liquid, beginning to boil, 
with decomposition, above 800°. Insoluble in w r ater, soluble in alcohol 
and ether. The hydrochlorate crystallises in needles slightly soluble in 
cold water. — The chloroplatinate is sparingly soluble in cold water, and 
crystallises from alcoholic solution in small roseate needles. 

Tricumylamine, OTPN = C 20 H !, (C 20 H 13 ) 2 Ad,H 2 = N.(C 20 H :3 ) 3 .— 
Cuminamine iertiaire . Crystallises in small rhomboidal lamina), which 
melt at 81° — 82°. Insoluble in water, very soluble in ether and in 
boiling alcohol, slightly in cold alcohol. It does not affect the colour of 
litmus. The hydrochlorate , which crystallises in needles grouped in 
crosses, is nearly insoluble in water, very soluble in alcohol. — Tito 
chloroplatinate crystallises with difficulty ; the alcoholic solution deposits 
it in a viscous mass which solidifies in drying. 


Oxidising properties oj Oil of Turpentine (comp. p. 256). — Berthelot lias examined 
the oxidation of various substances in contact with oil of turpentine winch has been 
exposed to the air. 5 cubic centimetres of oil of turpentine, rectified a few weeks 
previously, were introduced into a 10-litre bottle, together with 50 grammes of water 
and 100 cub. cent, of a standard solution of indigo (requiring for decoloration 50 cub. 
cent, of chlorine =25 cub. cent, oxygen). The whole was left to itself at 20° to 30° for 
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eight months, the indigo-solution being added by portions of 50 vols. at a time. 
The quantities of oxygen absorbed by I vol. of the oil of turpentine were as follows; 


In 7 days . 


16 „ . 

. 40 

25 

60 

37 

SO 

63 

102 

77 

108 

ICO 

135 

182 

146* 

220 

168 


At the end of the time, the oil of turpentine was found to be completely resinised, 
and had lost all its characteristic properties. The quantity of oxygen absorbed by the 
indigo amounted to 12 times as much as would be sufficient for the complete com¬ 
bustion of the oil of turpentine, that is to say: 1 At. oil of turpentine, 
determines the absorption of 4*7 At. oxygen by the indigo, — The rate of absorption 
varied considerably during the experiment. 

The oxidation of pyrogallate of potash by active oil of turpentine takes place 
immediately, attaining its extreme limit in a few seconds. — Mercury shaken up with 
active oil of turpentine is quickly Jellied; at the same time a black powder is formed, 
which appears to be the suboxide. — A solution of cane-sugar left for seven months in 
a large bottle, together with a small quantity of slaked lime, the whole being covered 
with a layer of oil of turpentine, yielded a considerable quantity of oxalic acid. 

Oil of turpentine acquires the oxidising power when merely left to itself in a vessel 
containing air; sunshine accelerates the action, but is not necessary to it. The time 
required for the development of the oxidising power is not very long: for oil of turpen¬ 
tine cannot be absolutely deprived of it, unless very carefully excluded from the air. — 
Active oil of turpentine retains its power for several years, probably till it is completely 
resinised. The oxidating power may be destroyed by boiling or by agitation in a close 
vessel with deoxidising substances, such as indigo or pyrogallate of potash. — The 
oxygen absorbed by oil of turpentine may be partly displaced by a stream of carbonic 
acid; but the quantity thus displaced does not exceed the yty pt. of that which is 
absorbable by indigo. The amount of this active oxygen is also much greater than that 
which is merely soluble in the oil of turpentine, amounting in fact to half the volume 
of the oil of turpentine, whereas the portion simply dissolved does not exceed one-fifth 
of the volume of the liquid. — From these phenomena, Berthelot concludes that the 
active oxygen of oil of turpentine is in a state of combination, similar to that of the 
transferable oxygen of peroxide of nitrogen. (iV. Ann. CJiim. Phys . 58, 426; 11 eg. 
Chim. pure. 2, 269.) 


Volatile Oil of Citrus Lumia. 


S. de Luca. Compt. rend. 51, 258; Rep. Chim. pure. 2, 4(32. 

Obtained by expressing the rind of tlic fruit of Citrus Lumia, a plant 
which grows abundantly "in Calabria and Sicily, and yields a fruit very 
much like the lemon. The greater part of the oil distils between 180° 
and 190°, yielding a limpid colourless liquid. 

The portion boiling at 180° is isomeric with oil of turpentine, and 
has a density of 0*S53 at 18°. It possesses a dextro-rotatory power 
= 34° for the sensitive tint. It is slightly soluble in alcohol, very easily 
soluble in ether and in sulphide of carbon. It is resinised by nitric acid. 
— Mixed with alcohol and nitric acid , it produces after a while, a crystal¬ 
lised hydrate. With hydrochloric acid, it yields both a liquid and a 
crystalline compound. The crystallised compound, which has a peculiar 
odour and melts at a low temperature, is a Uhy dr odd orate C ao H 18 ,2HCl. 
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Amber-camphor, C*°H ls Q“. 

Bertiielqt & Buxgnet. CompL rend . 50, GOG; Reg. Chim, 2 m) ' e > 189. 

Obtained by distilling powdered amber with a fourth of its weight of 
potash and a largo quantity of water; it then passes over with the 
vapour of water, a kilogramme of amber yielding 3 grammes of the 
camphor. — It resembles common camphor in its physical properties, 
excepting in having a more penetrating and persistent odour. It is 
isomeric with borneol (p. 832)., but is distinguished therefrom by its 
smaller dextro-rotatory power which is only 4*5°, whereas that of 
natural borneol is 33*4°, and that of artificial borneol, prepared from 
common camphor by the action of alcoholic potash is 44'9°. 

It unites with hydrochloric acid (with elimination of water), forming 
the compound, C a0 H 17 Cl; similarly with stearic acid . The latter compound 
distilled with an alkaline hydrate, reproduces the amber-camphor with 
its original rotatory power and other physical properties. The camphor 
probably exists in the amber in the form of a compound ether. 


Oil of Gajcpnt. 

Max. Scxoiidl. Transactions of the Royal Society of Edinburgh , 22, 

869; absfcr. Proceedings of the same , 4, 326 (Session 1859-60). 

This oil consists mainly of the bihydrate of a hydrocarbon (eajputene), 
isomeric with oil of turpentine. It has a green colour, even when puri¬ 
fied by distillation from the copper-salts, which it generally contains (see 
page 335), Its specific gravity is 0 926 at 10°. On submitting it to 
fractional distillation, bihydratc of eajputene, which constitutes about 
two-tliirds of the crude oil, passes over between 1.75° and 178°; smaller 
fractions, perhaps products of decomposition, are obtained from 178° to 
240° and from 240° to 250°, and at 250° only a small residue is left, con¬ 
sisting of carbonaceous and resinous matter mixed with metallic copper. 
On treating this residue with ether, a green solution is obtained, which, 
when evaporated, leaves a green resin, soluble in the portion which boils 
between 175° and 178°, and capable of restoring its original colour. 

Cajputene. C 20 II 10 . — Obtained, together with two isomeric hydro¬ 
carbons, {isceajputene and paracafpzctene) by cohobating bihydrate of 
cajputene with anhydrous phosphoric acid for half an hour, and then 
distilling off the liquid, whereupon cajputene passes over at 160°—165°, 
isocajputene at 176°—178°, and paracajputene at 310°—316°. 

Cajputene is perfectly colourless, and has a very pleasant odour 
resembling that of hyacinths. Sp. gr. = 0’850 at 15°, Vapour-density 
4*717. 


Schmidl. 

" 20 C. 120 .... 88*24 . 88*29 .... 88*34 

16 H. 16 .... 11*76 . 11*91 .... 11*78 

C 20 H 16 .. 136 .... 100*00 . 100*20 .... 100*12 








CAJPUTENE. 


Yol. 

Density. 

C-vapour . 20 . 

8*3200 

H-gas. 16 . 

. 1*1088 

Vapour of cajputene . 2 . 

. 9*4288 

1 . 

. 4*7144 


Cajputene is permanent in the air . •— It is not affected by iodine at 
ordinary temperatures, but at a higher temperature, hydrogen is evolved 
and a black liquid is formed, —Bromine acts quickly on it, producing a 
dark viscid oil. — With gaseous hydrochloric acid, it forms a beautiful 
violet liquid, but no crystalline compound, even at —10°. — A mixture 
of ordinary nitric and sulphuric acids act upon it with violence, forming 
a yellow brittle resin. 

Cajputene is insoluble in alcohol , but dissolves in ether and in oil of 
turpentine . 

Tsocajputene C 30 H 16 . — Obtained: (1.) as above. — (2.) By distilling 
the bihydrate of cajputene with oil of vitriol. 

Oil boiling between 176° and 178°. Has an odour less agreeable 
than that of cajputene, and becoming more pungent and aromatic by 
exposure to the air, the oil at the same time acquiring a yellow colour. 
Sp. gr. = 0*857 at 1G°. Vapour-density of (1) = 4-82; of (2) =4*52. 

Sclimidl. 

Prepared by (1) Prepared by (2) 

20 C . 120 .... 88*24 . 88‘16 .... 88*18 . 88-05 .... 88*23 

16 H. 16 .... 11-76 . 11-64 .... 11*68 . 11*90 .... 11*83 

C 2U H 1G . 136 .... 100-00 . 99'SO .... 99*86 . 99*95 .... 100*06 

Iodine } bromine , gaseous hydrochloric acid , and a mixture of nitric aud 

sulphuric acids , act upon isocajpeteno in the same manner as on cajpu¬ 
tene. With oil of vitriol^ and with dilute sulphuric hydrochloric or nitric 
acids (neither of -which acts upon cajputene), it forms dark viscid 
liquids. 

Isocajputeuo is insoluble in wafer and in alcohol , but mixes in all 
proportions with ether and with oil of turpentine, 

Paracajpuiene C‘ 10 H 32 . — Obtained as above mentioned by distilling 
bihydrate of cajputene witlx anhydrous phosphoric acid; passes over 
between 31.0° and 316°. It is very viscous, lias a lemon-yellow colour, 


and in 

certain directions 

exhibits deep-blue fluorescence. 

Vapour- 

density 

7*0G. 

Sehmidl. 


Vol. 

Density, 

40 C 

. 240 .... 88-24 .. 

. 88*30 

C-Vapour . 

... 40 .. 

. 16*6400 

32 H 

. 32 .... 11*76 .. 

. 12-06 

Il-gas. 

... 32 . 

. 2*2176 

C"H* 

. 272 .... 100-00 ... 

...... 100*36 

Vapour . 

... 2 .. 

, 18*8576 
9-4288 


The difference between the experimental and calculated vapour-densities is probably 
due to decomposition, taking’place at the high temperature required for the determina¬ 
tion. 

Paracajputene oxidises rapidly in contact with the air , acquiring a 
red colour'and resinous consistence. — A mixture of nitric and sulplmric 
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acids does not act so violently on it as on cajputene and isocajpntene. — 
With hydrochloric acid gas , it forms a dark viscid liquid which does not 
yield crystals, even at —10°. 

Insoluble in water , alcohol and oil of turpentine; soluble in ether . 

Hydrates of Cajputene. — a. Mono-hydrate, C 20 H 1G ,HO. — Obtained 
by the action of oil of vitriol on oil of cajeput. When the crude oil is 
raised to the boiling point in a deep open vessel, and oil of vitriol con¬ 
tinuously dropped into it, violent ebullition takes place, accompanied, 
after a while, by a peculiar crackling sound. As soon as this is observed, 
the flame must be lowered and the acid very cautiously added till the 
liquid suddenly assumes a dark colour, extending in an instant from the 
surface throughout the whole depth. — The vessel must then be imme¬ 
diately removed from the fire, otherwise further decomposition will take 
place, attended with evolution of sulphurous acid. The upper oily liquid 
is separated from the acid on which it floats, well washed, and distilled, 
and the portion which passes over from the 170° to 175° is collected and 
rectified. 

Oily liquid, having a vapour-density of 5*19 to 5*27. 


20 C..,.. 

120 

.. 82-75 .... 

Bell midi. 
mean . 

.... 82.71 

C-vapour . 

Vol. 

... 20 .... 

Density. 

.... 8*3200 

17 H. 

... 17 .. 

.. 11-72 .... 

.... 11-77 

H-gas. 

... 17 .... 

.... 1T781 

O. 

8 .. 

.. 5*53 .... 

.... 5-52 

O-gas. 

... i .... 

.... 0-5548 

C 20 H 17 Q . 

... 1-15 .. 

.. 100*00 .... 

.... 100*00 

Vapour . 

... 2 .... 

.... 10-0529 





I - .... 

.... 5*0264 


The vapour-density is anomalous, inasmuch as the molecule C 20 H 17 O, which 
occupies two volumes of vapour, contains but 1 At. oxygen. Probably the true formula 
of the body is O 10 H 3t O 2 — C 40 IF 2 4- IT 2 0 2 , this molecule splitting up at high tempera¬ 
tures into C 40 H 82 and IT 2 0 3 , each of which occupies two volumes of vapour, and conse¬ 
quently the two together occupy 4 volumes (compare xiii, 487.) 

b. Bihydvate. C 20 H 18 O 3 = C 20 H 16 ,2HO. This is the chief constituent 
of oil of cajeput (p. 510), and passes over in the fractional distillation 
between 175° and 17S°. After rectification, it is a colourless oil which 
boils constantly at 175°, has a specific gravity of G'903 at 17°, and 
vapour-density = 5’43. 





Sell midi. 


Vol. 

Density. 

20 C. 

120 ... 

, 77*92 .... 

.... 77*84 

C-vapour 

.... 20 . 

. 8*3200 

18 H. 

.. 18 ... 

.. 11*68 .... 

.... 11*91 

11-gas. 

. 18 . 

. 1*2-165 

o n 

u; .. 

10*10 .... 

.... 10*25 

O.friie_ 

. 1. 

. 1*1006 

... . rt 

C 2t, H 18 0 2 .. 

154 .. 

.. 100*00 ... 

. 100*00 

Vapour.... 

. 2 . 

. 10*6758 






1 . 

. 5*3379 


Decompositions. 1. Exposed to the air for a considerable time in the 
moist state, it changes to a reddish liquid which ultimately exhibits a 
rather strong acid reaction with litmus.—2. Iodine dissolves in the oil, 
and under certain circumstances forms crystalline compounds (p. 515).— 
3. Bromine acts quickly upon it, and forms crystalline compounds 
under similar circumstances (p. 514). — 4. Chlorine gas passed into the 
oil raises the temperature, but does not appear to act upon it further ; hut 
nascent chlorine (evolved by passing hydrochloric acid gas into the oil 
mixed with dilute nitric acid) converts it into bichloride of cajputene 
C 20 H 16 C1 2 . — 5. Anhydrous phosphoric acid heated with the bihydrate, 
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takes away the whole of its water, converting' it into cajputene, isocaj- 
putene and paracajpntene (p. 511). — G. Chloride of zinc likewise dehy¬ 
drates it, but less completely.—7- Oil of vitriol acts hut very slowly 
on the oil at low temperatures; but if the temperature be allowed to 
rise, sulphurous acid is given off, and the oil blackens and ultimately 
suffers complete decomposition. If the action be checked at a certain 
point, a sulpho-acid is formed, which yields a soluble baryta-salt. Oil of 
vitriol dropped into the oil at the boiling heat, in the manner described 
at page 512, takes away half the water, forming monohydrate of cajpu- 
tene. — Dilute sulphuric acid on the contrary causes the bihydrate to 
take up 4 At. more water, converting it into C 20 H 1G -f 6HO. — Fuming 
oil of vitriol converts the bihydrate into a thick brown liquid, which boils 
above 360°. — 8. Fuming nitric acid rapidly oxidises the oil, even at 
ordinary temperatures, forming a large quantity of oxalic acid. Ordi¬ 
nary nitric acid produces the same effect at the boiling heat, but at 
ordinary temperatures, it acts very slowly, converting the oil into a red 
liquid. — 9. Distilled over 'permanganate or bichromate of potash in 
presence of sulphuric acid, it forms a thick resinous liquid. —10. It does 
not appear to be altered by digestion with peroxide of lead. -—11. In contact 
with aqueous potash , or when dropped into melting potash, it forms a 
soluble salt, the acid of which is precipitated as a resin by hydrochloric 
or sulphuric acid. — 12. Heated with sodium , it forms a crystalline mass, 
soluble in water and alcohol, and consisting of soda and an organic sub¬ 
stance, which is separated by strong acids in the form of a fragrant resiu. 
— 13. When the vapour of the bihydrate is passed over red-hot socla- 
lime, a yellow oil distils over, having a peculiar odour quite different 
from that of the bihydrate, and at the same time the soda-lime becomes 
blackened by deposited charcoal, and when treated with acids, gives off a 
large quantity of carbonic acid. The yellow oil thus formed yielded by distilla¬ 
tion a fraction boiling between ISO 0 and 185°, which gave in. two analyses, 79*76* and 
80*03 p. c. C, 12*20 and 12*07 II, agreeing nearly with the formula C 2r, H- l 0 2G which 
requires 79*59 p. c. C, 12*44 II, and 7*97 O. 

Combinations. Bihydrate of cajputene dissolves in all proportions in 
alcohol , ether , and oil of turpentine. 

c. llexhjdrale, C 20 H 22 O G = C 20 H 1G ,GHO. — Produced by the action of 
dilute sulphuric acid on the hi hydrate, or on crude oil of cajeput. — Two 
pis. of dilute sulphuric acid arc added to 1 pt. of the crude oil; and the 
mixture is well shaken for several days till the watery layer acquires a 
yellowish colour, and then left to itself for about ten days, whereupon it 
deposits crystalline tufts of the hexhydrate, adhering to the sides of 
the vessel. 

The crystals melt at 120°, and solidify again at 85°. On submitting 
them to dry distillation, an oily liquid passes over and condenses again 
in the colder parts of the apparatus, apparently as the unaltered hex- 
hydrate. The crystals dissolve sparingly in cold, easily in boiling 
alcohol: 


Sehmidl. 


mean . 


20 

O . 

. 120 ... 

, 63*15 . 

... 63*20 

22 

IX. 

. 22 ... 

. 11*57 . 

... 11*06 

6 

0 . 

. 48 ... 

. 25*28 . 

... 24*84 


. 190 .... 100*00 . 100*00 

2 L 


VOL. XIV. 









514 ADDENDA. TO COMPOUNDS CONTAINING 20 AT. CAEBON. 


Crystals having the same composition were deposited from a secondary fraction of 
crude cajeput-oil, which distilled at 210° — 230°, and was left for a very long time 
moist and exposed to the air. The crude oil mixed with nitric acid and alcohol changes, 
in the course of seven or eight months, into a black heavy liquid in which crystals are 
suspended, perhaps consisting of the hexhvdrate. The same compound appears like¬ 
wise to be formed in beautiful long prisms* when the crystalline mass produced by 
passing hydrochloric acid gas into rectified oil of cajeput is thrown into water or 
alcohol. 

Chloride of Cajputene. C 20 H 15 CP. — Produced by tbe action of 
nascent chlorine on the bihydrate. When the portion of cajeput-oil, 
distilling between 175° and 178°, is mixed with very dilute nitric acid, 
and hydrochloric acid gas is passed into the liquid, a violent action takes 
place in a few minutes, yellow and red fumes of chlorine and nitrous 
gas being evolved, and if the passage of the gas be continued, chloride of 
cajputene ultimately sinks to the bottom, as a limpid brown oil, which 
may be freed from adhering nitric and nitrous acid by distillation over 
strong potash-ley. It lias a fragrant odour, and may be kept for any 
length of time without alteration, but is decomposed by distillation. 
Boiled with nitrate of silver, it detonates in a peculiar manner and forms 
chloride of silver. 


20 C . 

16 H . 

2 Cl . 

. 120 .. 

. 16 .. 

. 71 .., 

.. 57-97 .... 

.. 7*73 .... 

.. 34*30 .... 

[ Schmidl. 

7nean . 

.... 57*45 
.... 8-09 

.... 34-39 

C- ,0 H 16 C1-’ . 

. 207 .. 

.. 100*00 .... 

.... 99-93 

Crystals were once obtained by keeping the oil at 

a low temperature, but not in 

sufficient quantity for analysis. 




Monohydrochlorate 

of Cajputene. C 20 H 16 ,HC1. — Obtained by 

distilling the bihydrochlorate, and collecting apart the fraction which 

boils at 160 : 







Schmidl. 




mean . 

20 C ........ 

.... 120*0 .. 

.. 69*76 .... 

.... 69-70 

17 H . 

.... 17*0 .. 

.. 9*83 .... 

.... 10-00 

Cl. 

.... 35*5 .. 

.. 20-36 .... 

.... 20-53 


.... 172*5 .. 

.. 100*00 .... 

.... 100*23 


A product having the same composition is obtained by treating the bihydrochlorate 
for several days with aqueous or alcoholic potash; but its odour is different from that 
of the product obtained by - simple distillation of the hydrochlorate, and resembles that 
of pelargonic ether. 

Bihydrochlorate of Cajputene. C 20 H 16 ,2HCI. — Obtained by 
passing hydrochloric acid gas through rectified cajeput-oil, mixed with a 
third of its volume of alcohol or strong aqueous hydrochloric acid. 
Crystallises from alcohol in beautiful radiating tufts. Melts at 55°, and 
solidifies again at 3Q J . It has no taste or smell. — By dry distillation, 
it gives off hydrochloric gas at 60 a , and splits into several fractions, one 
of which is the monohydrochlorate. — It is also deprived of half its 
chlorine by heating with aqueous or alcoholic potash. It dissolves 
sparingly in cold, easily in boiling alcohol or ether. 
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20 C . 

.... 120 .. 

.. 57-41 ... 

SehmidL 
mean . 

IS H. 

.... IS .. 

.. 8*61 ... 

. 8*94 

2 Cl. 

.... 71 .. 

.. 33*98 ... 

.... 31*49 

C-°H 1S C1~ .... 

.... 201 .. 

.. 100-00 ... 

.... 101-00 


When hydrochloric acid gas is passed through rectified oil of cajeput, kept at a 
low temperature, a violet liquid is formed which in 10 or 15 minutes solidifies in a 
crystalline mass. This crystalline compound is extremely deliquescent, liquefying rapidly 
even when pressed between blotting paper cooled to —25°: the resulting liquid rapidly 
gives off fumes of hydrochloric acid, and is completely decomposed by distillation. If 
the crystalline mass, immediately after its formation, be thrown into water or alcohol, 
beautiful long prisms are formed, after a few days, apparently consisting of hexhydrats 
of cajputene (p. 513). 

Bromide op Cajputene. C 20 H 15 Br 4 . — Obtained by tlie action of 
bromine on oil of cajepnt. When dry bromine is dropped into the 
rectified oil, a very brisk action takes place, and the sides of the vessel 
become covered with yellow needles, which however soon disappear ; but 
if the addition of the bromide be continued till the reaction almost ceases, 
a dark, thick, viscous oil is formed, which, after several weeks, deposits 
a granular substance. By boiling the mixture with alcohol, the granular 
substance is extracted ; a heavy oil is left behind ; and the alcoholic 
solution, on cooling, deposits bromide of cajputene as a soft crystalline 
substance, having a fatty lustre and much resembling cholesterin. 

Bromide of cajputene melts at 60°, and solidifies again at 32°. By 
dry distillation, it yields a liquid which crystallises again in the cooler 
parts of the retort. It is not altered by boiling with aqueous potash. 
It dissolves in ether and in boiling alcohol. 


Schmid!. 


20 

C . 

. 120 .. 

.. 26-31 . 

... 26-32 .... 

25-97 

16 

H . 

. 16 .. 

.. 3*52 . 

... 4-24 .... 

4-15 

4 

Br. 

. 320 .. 

.. 70*17 .. 

70-03 


C-°H 16 Br 4 .... 

.... 456 .. 

.. 100-00 




Rectified oil of cajeput shaken up with bromine-water forms a red resin, from 
which a solid substance separates in small white prisms extremely deliquescent and 
rapidly decomposing. 

Another crystallised bromine-compound (probably a hydrobromate analogous to 
the hydriodate), is formed in the same manner as that compound (vid. inf.), dissolved 
in bisulphide cf carbon. 

Hydriodate op Cajputene. — a . Anhydrous , C 20 H 1S ,HI. — Obtained 
by adding a solution of phosphorus in bisulphide of carbon to a solution of 
iodine and oil of cajeput in the same liquid. Brisk action then takes place, 
the vessel becoming very hot; red oxide of phosphorus is precipitated ; 
and the oily liquid becomes reddish, giving off vapours probably containing 
phosphuretted hydrogen, and if left to itself for 10 or 12 days, deposits 
crystals of the hydriodate. The reaction probably takes place as repre¬ 
sented by the equation ; 

l 3 C^H 16 + 3PI + 6 HO = 3 C^H 17 I + PH 3 + FO + FG 5 

The crystals of the hydriodate are deposited in cells like those of 
beehives, and possess a black metallic lustre. They are soluble in 
alcohol and in ether, and are very stable, not being altered, even by boiling 
with potash : 


2 L 2 
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Sclimidl. 


20 C . 

120 

.... 45*45 ..... 

.... 45*29 .... 45*36 

17 H . 

17 

.... 6*43 . 

.... 6*31 .... 6*35 

I ... 

127 

.... 48*12 ... 

48*85 

C M H 17 I . 

b. Hydrated, C 20 H 18 IO 

264 .... 100*00 

= C 20 H 16 ,HI -f 

HO. — When iodine is added 


in small quantities to cajeput-oil, crude or rectified, at ordinary tempera¬ 
tures no visible action takes place (if external heat be applied, the action goes too 
far and nothing but a viscous mass is produced which does not crystallise) ; but on 
stirring rather constantly, the action is assisted, partly by the heat 
resulting from the friction of the glass rod, partly by the mechanical 
distribution of the iodine, and the temperature of the liquid soon rises 
from 10° to 40°. The addition of iodine -must then be discontinued, and 
the vessel immersed in cold water. A black crystalline compound then 
separates after a short time ,* and on separating this substance from the 
oily liquid by filtration, pressing it between blotting paper, and when it 
is nearly dry, dissolving it in alcohol or ether, a solution is obtained, from 
which the hydrated hydriodate crystallises in prisms having a fine yellow- 
green colour and metallic lustre. They are very deliquescent, and melt at 
80° into a liquid which does not recrystallise in the cold. Potash-ley liquefies 
the compound, abstracting part of the iodine, and with the aid of heat 
abstracts the whole. 


20 C . 

. 120 ... 

. 43*95 .... 

mean. 

.... 43*11 

18 II .. 

. IS ... 

6*50 .... 

.... 6*90 

I . 

. 127 ... 

. 46*52 .... 

.... 46*51 

O . 

. S ... 

. 2*04 .... 

.... 3*4S 

C :o H IS IO . 

. 273 ... 

. 59-01 .... 

.... 100*00 


Regarded by Schmid! as hydriodate of monohydrate of cajputene — C 20 H 3 ’O,HI. 

It is insoluble in water , and is not decomposed thereby; very soluble 
in alcohol and ether. 
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COMPOUNDS CONTAINING 22 AT* CARBON. 


Primary Nucleus (PH 10 : Oxygen-nucleus C^BDO 6 . 

Graphitic Acid, 

C 22 H 4 0 10 = C 22 H 4 0 8 ,Q\ 


B. C. Brodie. Ann. Pharm . 1 JL4 > 6. 

# Formation. By tlie repeated action of clilorate of potash and nitric 
acid on graphite. 

Preparation. Graphite carefully purified by boiling with acids and 
fusion with hydrate of potash in a silver crucible, is intimately mixed 
with 3 At. chlorate of potash* the strongest nitric acid is added in 
sufficient quantity to render the mixture fluid; and the whole is either 
exposed to sunshine or heated on the water-bath to 60° for three or four 
days. If at the end of this time, no more yellow vapours are evolved, the 
mixture is to be shaken out into a large quantity of water, the undissolved 
portion completely washed by decantation, then dried on the water-bath, 
and again brought in contact with the same quantities of nitric acid and 
chlorate of potash, and the same treatment is to be repeated four times or as 
often as any further alteration of the substance appears to be produced. 
— Graphite cannot be completely converted into graphitic acid by one warming with 
chlorate of potash and nitric acid, even for a long time. — Graphitic acid obtained as 
above contains about p. c. ash, probably derived from the glass vessels. 

Progenies. Perfectly transparent, thin crystals, belonging either to 
right or the oblique prismatic system. 


Brodie. 



At 100° or in vacuo . 

a. 

b. 

22 C . 

.. 132 ... 

.. 61-11 .... 

.... 60*74 .. 

.. 61*04 

4 H ..... 

. 4 .. 

1*85 .... 

.... 1*85 .. 

1*85 

10 0 . 

.. 80 .. 

.. 37*04 .... 

37*41 .. 

.. 37*11 

C- : H 4 0 10 

. 216 .. 

.. 100-00 .... 

.... 100*00 .. 

.. 100*00 


a, mean of eight analyses; Z>, mean of the same analyses after deducting | p. c. ash. 
The formula should perhaps he doubled, inasmuch as Brodie, from the analysis of the 
baryta-salt, is inclined to regard the acid as bibasic. 

Decompositions. 1. The acid decomposes when heated, with explosion, 
incandescence, and evolution of gas, and leaves a black finely divided 
residue. — When graphitic acid is suspended in Rangoon, naphtha 
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(rectified over sodium and boiling at 270°) and heated, a large quantity 
of water distils over between 100° and 200°, whilst at first a small and 
afterwards a larger quantity of carbonic acid escapes, the naphtha 
acquires a deep red colour, and a black residue is left having the 
appearance of charcoal. This residue, collected after 3 — 4 hours 
heating of the graphitic acid with the naphtha to 250°, weighed 66*77 
to 66*98 p. c., but still contained traces of transparent crystals; after 
14 hours heating, it weighed 65*77 p. c., and had then the composition 
C i4 H 2 0 8 . — Brodie gives the following decomposition-formula as probable: 

7 C 22 H 4 0 10 = 3C«H 2 O s + 12 HO + 12 CO 2 + 10 CO. 

(But this equation gives no account of the disappearance of 10 At. H; Kr .) The 
formation of 3 At. C 44 H' 2 O s from 7 At. C 22 H 4 0 10 , should give a residue of 65*48 per 
cent. 

The black residue obtained by heating graphitic acid with Rangoon naphtha, after 
being washed with ether and alcohol, contains on the average 80*13 p. c. C, 0*58 H, 
and 19*29 O (after heating for a short time, it is comparatively poor in carbon, but 
becomes richer after longer heating). Calculation 80*00 p. c. C, 0*60 H, and 19*40 O. 
The residue obtained by heating graphitic acid per se, contained 80*36 p. c. C, 0*71 H, 
and 18*93 O. Heated for some time to 250° in nitrogen gas, it gives off 2*26 to 
2*30 p. c. water and traces of carbonic oxide, leaving a residue amounting to 97*16 — 
97*33 p. c. The latter residue contains, on the average, 81*82 p. c. C, 0*44 H, and 
17*74 p. c. O: it is therefore C 152 H 4 0 22 (calculation 81*48 p. c. C, 0*41 H, and 
18*41 O), and is formed as shown by the equation 3 C l4 H-O s = C 132 H 4 0'“ 2 4- 2 HO. — 
If it be again strongly heated, carbonic acid and carbonic oxide are evolved; but even 
after several hours exposure to a red heat, it still retains hydrogen and oxygen. 

2. When hydrosulphate of ammonia or sulphide of po'asshtm is poured 
upon graphitic acid, it decomposes with decrepitation, forming a graphi- 
toidal substance having the metallic lustre. 

3. It is decomposed in like manner by boiling with acid solutions of 
cuprous or stannous chloride. 

Combinations. Graphitic acid is somewhat soluble in pure water, 
not in water containing acids or salts. 

It unites with alkalis. Shaken up with aqueous ammonia , it is 
transformed into a transparent jelly, without dissolving, and on addition 
of acids, is precipitated as a jelly, like silicic acid, which after drying in 
vacuo, has the same weight as the graphitic acid, originally employed. 

Graphitate of Baryta. — Moist graphitic acid, shaken up with baryta- 
water, washed and dried at 3 00°, yielded a compound which contained 
21*19 p. c. Ba, and after being suspended in water and decomposed by a 
stream of carbonic acid, still contained at 100°, 13*30 p. c. Ba. Hence 
Brodie regards the former salt as essentially containing C 22 H 3 Ba0 10 
(calculation 24*13 p. c. Ba), and the latter as C^tTBaG 20 (calculation 13*73 p. c. 
Ba), and graphitic acid probably as bibasic. — The baryta-salts are 
hygroscopic and detonate with violence when heated. (Brodie.) 
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Azo-nucleus C 22 NH S . 


Cryptidine. 

C 22 NH U = C 32 jS t H 9 ,H 2 . 


Gr. Williams. Tram.* Roy. Soc. JEdinb. 21, Pt. iii. 377; Chan. Gaz. 

* 1856, 261 and 283; abstr. 69, 355; Lieb. Kopp . Jakresber . 1856, 
537. 

Known only as a platinum-salt. 

Found, together with many other products, in coal-tar, and obtained 
in the preparation of chinoliue (xiii, 243) among the products boiling at 
about 274°. As however these products still contain chinoline and 
lepidine (xiv, 103), from which the cryptidine, on account of its small 
quantity, cannot be completely separated by fractional distillation,^ the 
hydrochloric acid solution of the portion which distils at 2747.is mixed 
with bichloride of platinum ; and the platinum-salt, which precipitates as 
a } T ellow pasty mass, soon becoming crystalline, is recrystallised from 
boiling water, and washed with ether- alcohol; — or the portion distilled 
between 270' and 274° is treated with nitric acid, whereby an insoluble 
powder is separated, and this is converted into a platinum-salt. 


Williams. 

Platinum-salt. mean . 


22 C . 

. 132*0 ... 

. 36 31 .... 

.... 35*89 

N. 

... 14*0 ... 

. 3*85 


12 H. 

. 12*0 ... 

. 3*30 .... 

.... 3*37 

Pt. 

. 99*0 ... 

. 27*24 .... 

.... 27*17 

3 Cl. 

. 106*5 ... 

. 29*30 



H 11 ,HCI,PtCl 2 . 363*5 .... 100*00 


Cryptidine is isomeric with ethyl-chinoline and methyi-lepidine. 


Primary Nucleus C 22 H U : Oxygen-nucleus C 22 H 8 0 s . 


Limettic Acid. 


CPEPO 12 = C 22 H s 0 6 ,0 6 . 

H. Vom. N. Sr. Arch. 74, 16; abstr. Sham. Centr. 1853, SIS. 

Formation. Produced, together with formic and acetic acids, by the 
action of bichromate of potash and sulphuric acid on oil of lime (p. 301), 
and oil of rosemary (p. 896). 
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Preparation . Oil of lime is added by small portions to a mixture of 
bichromate of potash and sulphuric acid; and the portion of the oil which 
is volatilised in consequence of the great heat developed, is collected and 
poured back. As soon as the action is finished, the liquid is diluted with 
water, and the limettic acid which separates as a resin is washed, and 
purified by repeated solution in aqueous carbonate of potash, precipitation 
with nitric acid, and recrystallisation from alcohol. 

Properties. White, crystalline. Volatilises when heated, and forms 
a crystalline deposit on cold bodies. It has neither taste nor smell. 

Vohl. 


mean. 


At 100°- 



a. 

b. 

22 C . 

132 ... 

. 55*93 ..... 

... 55*79 ... 

. 55*97 

8 H . 

8 ... 

. 3*39 . 

... 3*46 ... 

. 3*43 

12 0 . 

96 ... 

. 40*S6 . 

... 40*75 ... 

. 40*60 


C--H s 0 12 . 23G .... 100*00 . 100*00 .... 100*00 


a, from oil of lims; from oil of rosemary. According to Vohl, it is monobasic 
and = C n H 4 0 6 . 


Limettic acid is sparingly soluble in water. 

Limettate of Silver .— Obtained by adding nitrate of silver to the acid 
neutralised with ammonia. Powder sparingly soluble in water, and 
blackening on exposure to light. Contains 51*44 p. c. oxide of silver 
(C“H 6 Ag 2 0 12 = 51*56 p. c. AgO.) 

Limettic acid dissolves readily in alcohol. 


Oxygen-nucleus C 22 H 10 O 4 . 


Bottlerin, 


C 2 -H I0 O 6 = C 22 H 10 O 4 ,O 2 . 


Anderson. Eduib. Pew Phil. J. (new series) 1, 300; abstr. Pham. 

Centr. IS55, 372; Lieh. Eopp, 1855, 669. 

The stellate hairs and glands which cover the fruit of Roitleria thief or ia, and are 
used in the East Indies as a dye, contain rottlerin, together with a ilocculent substance, 
C 40 H 34 O s , and a resinous colouring matter, C 40 H 30 O 14 . 

Preparation. The colouring matter is exhausted with ether, and the 
greater part of the ether distilled off, the rottlerin then crystallising from 
the residue. 

Properties. Yellow, silky crystals. 


22 C . 

. 132 

10 H. 

. 10 

6 0 . 

. 48 


Anderson. 
69*47 ........ 69*11 

5*26 5*55 

25*27 . 25*34 


C~H 10 G* 


190 .... 100*00 


100*00 
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Melts when heated giving off pungent vapours and leaving charcoal. 
— By bromine. It is quickly decolorised, with formation of a non-crvstal- 
lisable substitution-product.— With cold oil of vitriol, it forms a yellow 
solution, but hot oil of vitriol chars it, giving off sulphurous acid. — 
Nitric acid first converts it into a }'ellow resin, and then decolorises it. 

It is soluble in water , and with red colour in alkalis. Its alcoholic 
solution is not precipitated by neutral acetate of lead. 

It is slightly soluble in cold alcohol , more soluble in boiling alcohol, 
easily soluble in ether. 


Primary Nucleus C 22 H 16 : Oxygen-nucleus G 25 H I 2 Q 4 . 


Sinapic Acid. 

C 22 H 12 Q 10 = C 22 H 12 0 4 ,0 3 . 

v. Baeo & Hirschbrunn. (1S52.) Ann. Pharm . 84, 19; abstr, 

Pharm. Centr. 1852, 91G; J. pr. Chem. 58. 283; N. Ann . CMm. 

Phys. 38, 108; A r . J. Pharm. 33, 293; Chem'Gaz. 1853, 81. 

Formation. Hydrosulphocyanate of sinapine is resolved by boiling 
with potash or baryta-water into sulphoeyanide of barium, sincaline, and 
sinapate of baryta : 

C n -NH 22 O 10 ,C-NHS 2 + 3 BaO = C-NBaS 2 + C 2 -H lc O s ,2BaO + C 10 H 3S NO 2 ,HO. 

By exhausting aqueous mustard-paste with ether, distilling off the ether, and 
treating the residual acrid extract with cold water, Simon (Fogg. 44, 601) obtained his 
Serif mure, which is perhaps identical with Babo’s sinapic acid. It remains behind 
when the aqueous solution is cautiously evaporated (if too much heat is applied, sul¬ 
phurous acid escapes), and may be freed from soft resin by washing with ether and 
crystallised from alcohol. It tlo.’s not colour alkalis yellow, but reddens ferric salts , 
like hydrosulphocyanic acid; it dissolves easily in alcohol, slowly in ether, and is not 
easily converted into hydrosulphocyanate of sinapine. (Simon.) 

Preparation. Hydrosulphocyanate of sinapine is boiled with potasli- 
ley; the liquid is supersaturated with hydrochloric acid: and the resulting 
precipitate is purified by re crystallisation from boiling alcohol of 60 p. c. 
If the solution be left for some time exposed to the air, ifc becomes red-brown and 
suffers partial decomposition, but the unaltered portion may be recovered by treatment 
with animal charcoal. — The acid is obtained as an insoluble baryta-salt, in the prepara¬ 
tion of sincaline by boiling hydrosulphocyanate of sinapine with baryta-water. 


Properties. Small prisms which melt between 150° and 200°, and 
solidify in the crystalline form. 

At 110°. v. Babo & Hirschbrunn. 


22 

C . 

. 132 .. 

.. 5S-93 . 

.... 5S*67 .. 

58-92 

12 

H . 

. 12 .. 

5*35 .... 

.... 4*87 .. 

5*67 

10 

O . 

. SO .. 

.. 35*72 . 

36*46 .. 

.. 35*41 



224 

.. 100*00 .... 

.... 100*00 .. 

„ 100*00 
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Decompositions. 1 . When heated above its melting point, it gives off 
a colourless oil, and leaves a brown residue, which turns red after some 
hours, and chars at a low red heat. Ammonia-gas produces from the 
oil and the residue, crystalline yellow substances, which dissolve with 
difficulty in water, and scarcely turn red.—2. The acid neutralised 
with potash or soda turns red on exposure to the air, then brown. The 
other sinapates likewise alter quickly (see below), — 3. By chlorine-water, espe¬ 
cially when warm, it is coloured rose-red and then purple-red, but not 
dissolved. — 4. It dissolves in nitric acid with red colour changing to 
orange-yellow, apparently with formation of oxalic acid and a nitro¬ 
compound. — In the form of potash-salt, it immediately reduces gold 
from the terchloride. 


Combinations. Sinapic acid dissolves very slowly in cold, somewhat 
more readily in hot water. —It unites v T ith bases, forming salts, among 
which those of the alkalis are easily soluble and crystallisable, while the 
rest are difficultly soluble. 

Sinapate of potash forms white precipitates with chloride of calcium 
and with solution of alum; the latter precipitate treated with chlorine- 
water, assumes first a rose-red and then a dirty red colour. With sesqui - 
chloi'ide of iron, it forms a rose-red or sometimes a purple-red precipitate, 
with formation of ferrous oxide. — From solution of copper and lead-salts, 
it throws down precipitates which soon turn blue-green ; with mercuric 
and silver salts, white precipitates which decompose, with separation of 
metal, especially on addition of more alkali. 

Sinapate of Potash. — Precipitated from the aqueous solution by 
absolute alcohol, in iridescent laminse, which soon change after the alcohol 
has been poured off. 

Sinapate of Baryta. — (Vid. p, 520.) Sinapic acid is boiled with excess 
of baryta-water out of contact with the air, and the precipitate is washed 
with water free from carbonic acid. 


v. Babo & Hirsclibrunn. 
mean. 


22 C . 

... 132 .. 

.. 36*80 .... 

.... 36*45 

10 H. 

... 10 .. 

.. 2*78 .... 

.... 2*90 

8 O. 

... 64 .. 

.. 17*82 .... 

.... 18*12 

2 BaO. 

... 153 .. 

.. 42*60 .... 

.... 42*53 

C-* 2 H 10 O s ,2BaO. 

... 359 .. 

.. 100*00 .... 

.... 100*00 


Sinapic acid is sparingly soluble in cold, easily in hot alcohol, inso¬ 
luble in ether. 
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Interpolation: Sine aline, 

C 10 NH I3 O 3 == C 10 NH n O S ,H 3 . 

v. Babo & Hirschbbuxn. Ann. Pharm. 84, 22. 

Formation. By boiling hydrosulphocyanate of sinapine with baryta- 
water or potash-ley (p. 520). 

Preparation . Hydrosulphocyanate of sinapine is heated with baryta- 
water till the sinapate of baryta is completely separated : the filtrate 
mixed with a slight excess of dilute sulphuric acid, is freed from hydro- 
sulphoeyanic acid by precipitation with aqueous sulphate of iron or 
copper; the liquid is filtered from the precipitated sulphocyanide of 
copper ; the filtrate precipitated with baryta-water; carbonic acid passed 
through it; and the solution filtered from tbe carbonate of baryta is 
evaporated on tbe vater-bath : carbonate of sincaline then remains 
behind. By neutralising the carbonate with aqueous hydrochloric acid, 
digesting the hydrochlorate with oxide of silver, and evaporating the 
solution filtered from the chloride of silver and excess of oxide, in vacuo 
or on tbe water-bath, sincaline is obtained as a colourless crystalline 
mass. 


Sincaline, according to v. Babo, is C u \NH I4 0 2 ; the formula here adopted, which 
is that proposed by Gerhardt, contains 1 At. hydrogen less. 

Sincaline chars when heated, giving off an odour of methylamine and 
a combustible vapour. 

Combinations. Sincaline exposed to moist air, deliquesces and becomes 
heated. — It dissolves sulphur , with formation of (penta?) sulphide and 
sulphate of sincaline, and on adding an acid to the solutions, sulphuretted 
hydrogen is evolved and milk of sulphur is precipitated. 

Sincaline is a strong base. Its aqueons solution acts upon metallic 
salts like potash, precipitating the oxides, even from tbe salts of baryta , 
lime and mercuric oxide „ The precipitates formed in solutions of 
alumina and chromic salts dissolve in excess of sincaline, the chromic 
precipitate being reprecipitated on boiling. — The sulphate , hydrochlorate 
and nitrate of sincaline are deliquescent. 

Carbonate of Sincaline . — Aqueous sincaline absorbs carbonic acid 
from tbe air, and forms a deliquescent salt. 

Chloro-aurate of Sincaline is precipitated as a yellow* crystalline 
powder, on adding tercbloride of gold to aqueous hydrochlorate of sinca¬ 
line, and may be obtained in plumose crystalline needles and larainse by 
washing with cold and recrystallising from boiling water. 

At 110°. v. Babo & Hirschbmnn. 


10 c . 

. 60*0 ... 

13*55 .... 

.... 13*63 

14 H .. 

... 14*0 ... 

3*16 .... 

.... 3*38 

N ... 

. 14*0 .... 

3*16 


2 O .. 

... 16*0 .... 

3*61 


An. 

. 196*6 ... 

44*42 .... 

.... 44*54 

4 Cl . 

.. 142*0 ... 

32*10 



C 10 H l3 NO 2 , H Cl, An CP 


442*6 .... 100*00 
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So according 1 to Gerhardfc (Traite, 2, 431); according to v. Babo & Hirschbrunn, 
is C 10 H 14 N 0 2 ,H Cl, AuCl 3 . 

Chloroplatinaie of Sincaline. — Crystallises on mixing hydrochlorate 
of sincaline with bichloride of platinum and evaporating, in splendid 
orange-coloured prisms; by slow evaporation, it is obtained in six-sided 
plates half an inch in diameter. — At 110°, it gives off 5*32 p. c. water 
(by calculation, 2 At. = 5*50 p. c. Aq). 

v. Babo & Hirschbrunn, 


14 PI... 

... uu u .. 

... 14-0 ... 

4*53 .... 

.... 5*13 

N... 

... 14*0 ... 

4*53 


2 O. 

... 16-0 ... 

5*18 


Pt .. 

... 98*7 ... 

31*92 .... 

.... 31*30 

3 Cl . 

... 106*5 ... 

34*44 


C^H^NO^HCl.PtCl 3 . 

... 309*2 .... 

100*00 



Conjugated Compounds of Sinapic Acid. 

Sinapine., 

C 32 H 23 jS t 0 10 . 

0. Henry & Garot. J . Pliarm . 17, 1.—further, 20, 63. 

Pelouze. Ann. Chim . Phys. 44, 214; Pogg. 20, 358; iY. Tv. 23, 2, 253; 
Schw. 60, 468; J. Chim. mecl. 6, 577; further, J. Pharm . 17, 271; 
Schw. 63, 93. 

Boutron & Robiquet. J. Pharm . 37, 279. 

Faure. J. Pharm. 17, 279. 

O. Henry & H. Plisson. Ann . Chim. Phys. 46, 19S. 

"WAnckler. Pepert. 41, 169; further, 67, 257. 

Simon. Pogg. 43, 651; further, 44, 593. 

Boutron & Fremy. J. Pharm. 26, 50. 

v. Babo & Hirsciibrunn. Ann. Pharm . S4, 10; abstr. Pharm. Centr . 
1852, 916; J. pr. Chem. 58, 2S3; AA Ann. Chim. Phys . 38, 108; 
i\ r . J. Pharm. 23, 294; Chem. Gaz. 1853, 81. 

O. Henry & Garot described, in 1825, a peculiar sulphuretted acid of white mus¬ 
tard, Aeide snlphosinapique, which they extracted from the fixed oil. These experi¬ 
ments however partly relate to hydrosulphocyanic acid, which was obtained from white 
mustard at the same time by Hornemann ( Berl. Jahrb. 29, 1, 29), and afterwards by 
Pelouze, according to the process given by Henry & Garot. Belouze likewise pointed 
out certain discrepancies in the statements of Henry & Garot, who thereupon discovered 
h y tiros u 1 phocy an ate of sinapine. Yon Babo & Hirschbrunn, starting apparently from 
some observations of Will {Ann. Pharm. 65, 213), first recognised the true nature of 
this body, and studied its products of decomposition. — Hydrosuiphoeyanate of sinapine 
is synonymous with the stdpho&hiapi&hie, or sinapine of Henry & Garot, the sulpho- 
shmpic acid of Henry & Plisson, the sinapisine of Boutron & Fremy, the sulphosinaphis 
of Boutron & Robiquet and of Winckler, the sulphocyanide of sinapine {bclnoefelcyan- 
sinapin ) of v. Babo, and exhibits certain reactions in common with the (not isolated) 
acid of mustard {Senfsdure) of older authors. — Different from this is the sinapisine of 
Simon {Pogg. 43, 652), a solid fatty acid from black mustard {Pogg. 50, 379). 

Source. In white mustard, the seed of Sin apis alba , as hydrosulpho- 
eyanate of sinapine (v. Babo & Hirschbrunn). Also in the seed of 
TurrUis glabra and Sinapis nigra . (Henry & Garot, Faure.) 
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Known only in aqueous solution and in combination with acids. 

Preparation of Hydrosulphocyanate of Sinapine . 1 . Dry mustard 

powder, exhausted with ether and thereby freed from fixed oil, is treated 
with cold absolute alcohol as long as the alcohol acquires a reddish- 
yellow colour, whereby a small quantity cf sinapine is taken up, to be recovered as 
described further on3 the residue is boiled with alcohol of £0 p. c., then 
pressed, and the boiling and pressing are repeated twice more. The hot- 
filtered tinctures yield, after half the alcohol has been distilled off, 
colourless crystals of hydrosulphocyanate of sinapine, an additional 
quantity of which may be obtained from the mother-liquors by further 
evaporation aud addition of siiiphocvanide of potassium. Sulphocyanide of 
potassium likewise precipitates hydrosulphocyanate of sinapine from the above-men¬ 
tioned extracts prepared with cold alcohc I. 

2. Mustard-flour, freed from fixed oil by pressure in tbe oil-mill, is 
exhausted with cold and then with hot alcohol of SO p. c.; about ■§ of the 
alcohol is distilled from the united tinctures in the salt-bath, or so much, 
that a sample of the residue separates on cooling into two equal layers 
consisting of oil and aqueous hydrosulphocyanate of sinapine. 3f the con¬ 
centration is carried too far, the hydrosulphocyanate of sinapine no longer crystallises : 
and, on the other hand, if a sufficient quantity of the alcohol be not distilled off, part of 
the sinapine remains dissolved in the alcoholic oily layer, and is somewhat difficult to 
obtain in the form of crystallised hydrosulphocyanate: the best way of effecting this is 
to add a small quantity of alcoholic sulphocyanide of potassium. — The upper laver 
is removed, and the lower watery liquid is either left to itself for a week 
or as long as hydrosulphocyanate of sinapine continues to crystallise 
from it; and the crystals are collected on linen, separated from tbe 
viscid motber-liquor by means of a centrifugal machine ; moistened with 
alcohol; strongly pressed between filtering paper, and recrystallised from 
alcohol of 90 p. c., then from a small quantity of boiling water, with 
addition of animal charcoal; — or better, the lower watery layer is 
mixed with alcoholic sulphocyanide of potassium, and the crystals which 
separate are purified as above. The mother-liquors also yield an 
additional quantity of hydrosulphocyanate of sinapine on addition of 
sulphocyanide of potassium, (v. Babo & Hirschbrunn.) 

3. Bruised white mustard-seed, freed from the greater part of the 
fixed oil by pressure at 50°, is exhausted with ether; the residue is 
digested with 7 pts. of alcohol of SO p. c. ; then with 2 pts. more; the 
alcohol is distilled off from the tinctures till the residue is reduced to 
one-fourth of the weight of mustard-powder used ; this residue is set 
aside for 1 4 days to crystallise; and the crystals, after being freed by 
ether from a red-brown matter, are purified by repeated crystallisation 
from water and alcohol, with addition of animal charcoal. (Winekler.) 

Winckler also digests white mustard with 3 pts. of alcohol of SO p. c., 
evaporates the tincture to ~ of the weight of mustard used; treats the 
residue, which is covered with oil drops, with ether, as long as the ether 
is thereby coloured; and purifies the residual hydrosulphocyanate of 
sinapine by solution in water and recrystallisation as above. — A similar 
process is adopted by Simon, who, however, at each extraction of the 
mustard-fiour, uses only enough alcohol to moisten the mustard-flour, 
and subjects the whole to strong pressure : by this treatment, the ex¬ 
haustion is effected more quickly than when a larger quantity of alcohol 
is used. 

Older Methods . 0. Henry & Grarot boil mustard-flour for a few 

seconds with water; strain the liquid through cloth ; press the residue; 
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evaporate tlie decoction to the consistence of honey; and shake it up 
with 6 to 8 vol. alcohol of 40°. The alcoholic tincture freed from alcohol 
by distillation is set aside to crystallise; and the crystals are purified by 
pressure, recrystallisation from alcohol, washing with ether (to remove a 
volatile red substance), and another crystallisation from alcohol. Tbe 
mother-liquors become acid, in consequence of the continual liberation of 
hydrosulphocyanic acid. — This process does not easily yield hydrosul¬ 
phocyanate of sinapine in the crystalline state, (v. Babo & Hirsch- 
brunu.) — Faure evaporates the decoction of black mustard, boils the 
extract with alcohol, evaporates to the consistence of honey, and dilutes 
with water, whereupon hydrosulphocyanate of sinapin is precipitated. 
This product is purified as above. Or he first exhausts black mustard 
with hot ether, then boils it with alcohol, and suspends the alcoholic 
extract in water, whereupon the greater part of the hydrosulphocyanate 
of sinapine is precipitated, part however remaining dissolved in the 
water. 

Sinapine cannot he obtained in the free state, because it quickly 
decomposes when separated from its salts. If baryta-water be added 
from a burette to aqueous bisulphate of sinapine, till the colourless solu¬ 
tion turns yellow in consequence of the conversion of the acid sulphate 
into a neutral salt, a second quantity of baryta-water then added equal 
to the former, and the liquid filtered from the sulphate of baryta, an 
aqueous solution of sinapine is obtained, having a deep yellow colour and 
distinct alkaline reaction. This solution added to the solutions of many 
metallic salts precipitates the oxides (forming a green precipitate with 
copper-salts, yellow with mercuric salts and grey-brown with silver- 
salts), and, on standing or heating, reduces the metal, (v. Babo & 
Hirsckbrunn.)—Sinapine is not separated from its solution by alcohol or 
ether. Neither can it be obtained by treating the sulphate or hydro¬ 
sulphocyanate with oxide of lead, the product thence resulting being a 
gelatinous compound containing lead, and somewhat soluble in boiling 
water, (v. Babo & Hirsckbrunn.) 

Sinapine is, according to v. Babo & Hirschbrunn, C 32 H 24 N0 10 , according to Ger- 
hardt, it is C 3 -H- 3 N0 10 , which formula is here adopted. 

Decompositions . 1. The aqueous solution of sinapine acquires by 
evaporation first a green, then a brown, and then a red colour, and does 
not leave a crystalline residue. — 2. Aqueous sinapine reduces gold from 
the terchloride. —3. When its salts are mixed with aqueous alkalis or 
baryta-water, it instantly turns yellow’, and is resolved on boiling into 
sincaline and a salt of sinapic acid. (v. Babo & Hirschbrunn.) 

Decompositions of Hydrosulphocyanate of Sinapine. — 1. When heated , 
it melts to a yellow liquid, which then decomposes, giving off stinking 
products—among which are a brown oil, carbonate of ammonia and 
hydrosulphate of ammonia,—and leaving charcoal. (Henry & Garot.) 
Combustible gases are evolved in this decomposition. (Winckler.) The 
vapours do not smell of sulphuretted hydrogen, sulphide of carbon, or 
hydrocyanic acid. In the course of the decomposition, volatile bases are 
evolved, together with gases and empyreumatic oils, which burn with 
luminous flame and formation of sulphurous acid. (v. Babo & Hirsch¬ 
brunn.)— 2. It dissolves readily in oil of vitriol, with greenish yellow 
colour and slight rise of temperature, turns brown when the solution is 



SINAPINE. 


527 


heated, and then chars. (Winckler.) Hydrosulphoeyanlc acid is likewise 
evolved, (v. Babo & Hirschbrnnn.) — 3. With iodic acid , it acquires a 
light reddish brown colour and separates iodine (Winckler); probably 
because it contains free hydrosulphocyanic acid. (Kr.) — 4. In contact 
with iodine, it immediately assumes a light yellow-brown colour, and 
when heated, melts, gives off iodine, and leaves a brown-red brittle resin. 
(Winckler.) — 5. Its aqueous solution is coloured by chlorine , first 
brown-red, then red, and finally yellow, with formation of sulphuric 
and evolution of hydrocyanic acid. (Henry & Garot.) According to 
v. Babo & Hirschbrnnn, no formation of hydrocyanic acid takes place in 
this and similar cases. — 6. With nitric acid of sp. gr. 1*4, or weaker, it 
immediately assumes a deep red colour, giving off" red vapours, and when 
heated, turns yellow with formation of sulphuric acid. (Henry & Garot, 
and others.) — 7. When hydrosulphocvanate of sinapine is boiled with 
'peroxide of manganese and dilute sulphuric acid, the distillate contains 
hydrocyanic acid (vid. sup.), and the residue contains a substance which 
dissolves in water with dark brown-red colour. (Winckler.) — 8. With 
alkalis {vid. sup.). It is likewise coloured yellow by the alkaline earths 
(Henry & Garot); and by ammonia , strychnine\ morphine , and quinine 
(but not by narcotine or salicine). (Winckler.) A trace of tobacco- 
smoke is sufficient to produce this colouring, (v. Babo & Hirschbrnnn.) 
-— The behaviour of hydrosulphocyanate of sinapine to dilute acids and 
saline solutions is the same as that of other hydrosulpliocyanates (comp. 
Henry & Garot, J. Pharrn. 17, 10 and 11; Winckler, Repent. 41, SS.) — 
For its behaviour with sesquichloride of iron, see Hydrosulphocyanate of Sinapine. 
According to Henry & Garot, oil of mustard is given off in many of the decompositions 
of hydrosulphocyanate of sinapine; but according to Boatron & Robiquet, v. Babo & 
Hirschbrnnn, and others, this statement is erroneous. 


Compounds of Sinapine. With water. — Aqueous Sinapine (vid. sup.) 

With Acids. —Salts of Sinapine. — Sinapine unites with acids, form¬ 
ing colourless salts, which are less decomposable than free sinapine 
(v. Babo & Hirschbrunn). 

Sulph ate of Sinapine .— a. Xeutral —Half the acid of bisulphate of 
sinapine is precipitated by baryta-water, and the colourless filtrate is 
evaporated. — Colourless crystalline mass easily soluble in water 
(v. Babo & Hirschbrnnn). 

b. Acid. —When a small quantity of oil of vitriol is added to a hot 
concentrated solution of hydrosulphocyanate of sinapine in alcohol of 
90 p. c., the liquid on cooling deposits rectangular lamime, which may 
be purified by washing with absolute alcohol, and repeated crystallisation 
from water and alcohol. — Contains 4 At. water, which are given off at 
110° (Will; Babo & Hirschbrunn). 


At 100° 


v. Babo & Hirschbrunn. 


32 C. 

... 192 . 

... 47*19 . 

... 46*99 

25 H.. 

... 25 . 

... 6*14 ..... 

... 6*37 

N..... 

... 14 . 

.... 3*44 


12 O... 

... 96 . 

... 23*57 


2 SO 3 . 

... 80 . 

... 19*66 . 

... 19*82 

C"H-“NO-°,2SO :! ,2HO. 

... 407 . 

.... 100*00 



EydrocUorate of Sinapine .—Slender very soluble needles, obtained 
by decomposing sulphate of sinapine with chloride of barium (v. Babo & 
Hirschbrunn). 
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Nitrate of Sinapine. — Obtained by decomposing the sulphate with 
nitrate of baryta, or the hydrocyanate with nitrate of silver, — Colourless, 
very soluble needles, (v. Babo k Hirschbrunn.) 

Cldoroplatinate of Sinapine. — When hydrochlorate of sinapine is 
mixed with bichloride of platinum, a resinous precipitate is formed, 
which turns brown when heated, and yields flocks. (v r . Babo & Hirscli¬ 
brium.) 

llydi'osulphocyanate of Sinapine. — Formation , Preparation , and Fi/nouymes 
(pp. 523, 524). — White needles having a pearly lustre and loosely aggre¬ 
gated in tufts. (Henry & Garot,) Colourless, nearly transparent, glassy 
prisms, mostly rectangular, truncated, grouped in stars or thin nodules. 
(Winckler.) Melts when heated (at 130° according to v. Babo), form¬ 
ing a yellow liquid, which solidifies in a gummy mass on cooling. 
(Winckler.) Scentless, tastes bitter, then like mustard. Neutral. 
(Henry & Garot.) — Kydrosoulphocyanate of sinapine for the most part 
reddens ferric salts immediately, like other hydrosulphocyanates; some¬ 
times, however, it is obtained in such a condition that it does not redden 
ferric salts till heat is applied. (Will; v. Babo & Hirschbrunu.) 
Boutrou & Robiijuet obtained hydrosulphocyaimte of siuapine not possessing' the 
power of reddening ferric suits, by treating mustard-flour with alcohol after it had been 
exhausted with ether. This variety of the compound contains, according to them, less 
nitrogen than that which reddens ferric salts, and is less soluble in alcohol. But 
Winckler, following their directions, obtained hydrosulphoeyanato of sinapine which 
did possess the power of reddening ferric salts —Hydrosulphocyanate of sinapine 
dissolves with yellow colour in water and in alcohol,—in greatly increased 
quantity when the liquid is hot, and crystallises on cooling. — A drop of 
acid renders the solution colourless (v. Babo & llirsdibrunn).— It likewise crystallises 
without alteration from acidulated water (Henry & Garot). — It dissolves in ether, 
sulphide of carbon and oil of turpentine. (Simon.) According to 
Boutron & Frcmy, hydrosulphocyanate of sinapine is decomposed by 
emulsion, with formation of the acrid principle of white mustard. Accord¬ 
ing to Simon, and v. Babo & Hirschbrunu, on the other hand, emulsin 
has no effect on it. 

Henry Boutrou v. Babo & ' 

& Garot, tk Itobiquet. llirsehbrunn. 


34 C . 

. 201 .. 

55-43 .... 

... 57-02 ., 

. 54*00 .... 

mean. 

... 55*42 

21 H . 

. 24 .. 

. 6-53 .... 

... 7*80 .. 

. 30*65 .... 

... 6*84 

2 N ... 

. 28 .. 

. 7*61 .... 

... 4*9-1 .. 

. 2*84 .... 

... 7*21 

2 S . 

„ 32 ... 

8-C9 . 

.... 9*66 

. 9*37 .... 

... 8*07 

10 0 . 

80 .. 

21-74 . 

.... 19*08 .. 

.. 23*08 .... 

... 21*56 

G T - 1I- :, N O 2 ,C : N li S\, 

.. 368 „ 

.. 100*00 .... 

.... 100*00 .. 

.. 100*00 .... 

.... 100*00 


So, according to Gerhardt (Tratte, 2, 426); v. Babo’s formula contains 1 At. II 
more, Boutron 3c Robiquet’s hydrosulphocyanate of sinapine did not redden ferric 
salts.— Comp. Henry Sc Garot (,/, Pharm. 17, 1 and 20, 63); Pelouze (J. Pharm . 
17, 271); Henry {J. Pharm. 17, 2/3); Henry fils (,/. Chim. mod. 6, 582). 


Appendix to Sinapine . 

1. Acrid principle'of White Mustard .—White mustard owes its 
sharpness, as appears from the preceding, not to hydrosulphocyanate of 
sinapine (neither can volatile oil of mustard be obtained from it by any 
treatment whatever), but to a non-volatile, easily decomposable substance, 
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perhaps containing sulphur. — This acrid principle is produced, according 
to Boutron & Fremy, by the action of emulsin on hydrosulphocyanate of 
sinapine j but Simon and Babo & Hirschbrunn could not perceive that 
any decomposition of hydrocyanate of sinapine was produced by emulsin. 
— Wincklor, on the other hand, thinks it more probable that hydro¬ 
sulphocyanate of sinapine is a product of the decomposition of the acrid 
principle. (Itepert . 67, 257.) 

White mustard stirred up with water , yields a milk which has a mild 
odour, but sharp taste, and yields by distillation with water, not a trace 
of mustard-oil, hut only insipid water, the residue also losing its acridity. 
(Boutron & Robiquet.) 

Alcohol of 94 p. c. or absolute alcohol does not extract any acrid 
principle from white mustard ; the residue no longer becomes acrid when 
moistened with water. (Simon.) The alcoholic tincture has a sharp 
taste at first, but loses its sharpness by evaporation, and then yields 
crystals of hydrosulphocyanate of sinapine. (Winckler.) 

Ether does not extract any acrid principle from the seeds, after they 
have been freed from oil. 

The acridity of aqueous mustard-paste is destroyed by heating, even 
below the boiling point, and without evolution of acrid vapours ; also by 
addition of alcohol or of dilute carbonate of potash, and is not restored 
by acids. It is destroyed by drying the paste, . ev T en by quick and 
careful drying in vacuo, and remains in the residue when an aqueous 
emulsion of mustard is filtered, the filtrate being insipid. (Simon.) 

When white mustard is moistened with water, the acrid principle 
thereby developed may bo completely extracted by ether, so that the 
ethereal liquid, if allowed to run over the band, produces a roseate 
inflammation, attended with pain which lasts for several days. (Alcohol 
extracts from the residue very pure hydrosulphocyanate of sinapine, 
which therefore is not the cause of the acridity.) The ether, when 
distilled, leaves a very acrid and acid extract, the alcoholic solution of 
which separates on standing, into tv r o layers, with evolution of sul¬ 
phuretted hydrogen and separation of resin. The lower resinous layer is 
■with difficulty deprived of all its acid (Simon's Sevjkaure p. 523) by cold 
water, more easily by warm water (but with evolution of sulphuretted 
hydrogen) or by alkalis. At the same time it loses all its acridity. The 
acrid and acid resin contains sulphur; that which has been deprived of 
its acridity is free from sulphur. (Simon, Pcgg . 43, G51, and 44, 593.) 

When a pressed cake of white mustard is exhausted with ether in 
the displacement apparatus, a mild fixed oil first runs away, then an acrid 
ethereal tincture. The latter leaves on evaporation an acrid oil, which, 
when repeatedly agitated with cold alcohol, gives up to that liquid its acrid 
principle, together with a small quantity of oil, which may for the most 
part be separated by repeatedly evaporating the alcohol and redissolving 
the residue in alcohol. In this manner, the acrid principle is obtained as 
a thick reddish oil, scentless, with a biting taste of horse-radish, soluble 
in alcohol and in ether. This oil burns when heated, without leaving 
any fixed residue, and does not yield any volatile acrid principle by 
distillation with potash or ammonia. (Boutron & Robiquet, J, Pharm. 
17, 279.) 

2. Brucine . — When white mustard-flour is moistened with water 
and then exhausted with ether, the ether distilled off from the acrid 
extract, and the acrid residue left to itself for some time in an open dish, 

VOL, XIY. 2 
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small Lard points arc produced in it, consisting of erucine. This sub¬ 
stance may be freed from soft resin by sprinkling with aqueous alkalis, 
then dissolved in ether containing alcohol; the solution left to evaporate 
in the air; the alcoholic mother-liquor poured off; the erucine on the filter 
freed from the last traces of sinapinc by sprinkling with ammoniacal 
water, then dissolved in ether; and the ether left to evaporate.— Fine, 
non-crystalline, yellowish white powder, free from sulphur. It does not 
dissolve in water , in aqueous ammonia , or in aqueous fixed alkalis, which 
do not even colour it yellow. It does not redden ferric salts. It 
dissolves easily in sulphide of carbon, ether , and oil of turpentine, slightly 
only in boiling alcohol. (Simon, Pogg. 44, 600.) 


Unknown Primary Nucleus 0 22 H 22 . 

Enodic aldehyde, 

C 22 H 22 0 2 = C 22 H 22 ,0 2 . 

This body is, according to Williams, the chief constituent of volatile 
oil of rue (p. 489.) 


Digitaloic Acid. 

C a H»0 4 = C 22 H 22 ,0 4 . 

Walz. (1858.)!^. Jahrb . Pharm. 9, 310; further, 10, 324. 

Respecting Kosmann's fatty acid from Digitalis and Morin’s digitalic acid, see 
Diyilalin . 

From commercial digitaline (vul. inf.) ether extracts Walz’s digitalacrin 
or digitalicrin, which, by the treatment presently to bo described, yields 
digitalin-fat, the acrid principles of digitalis, A and B, and digitaloic 
acid. — Walz’s digitalin (vid. hf.) is digested with absolute other; and the 
residue left after the distillation of the ether is washed with water as 
long as the water which runs away from it has a bitter taste, and then 
dried. (The product thus obtained was formerly described by Wuhc, Jahrbr. pr . 
Pharm. 21,40, as digitalicrin.) On digesting the brownish, crumbling mass 
thus obtained with alcoholic solution of subacetate of lead, that substance 
takes up the colouring matter, and the wine-yellow filtrate leaves on 
evaporation (after removal of the lead ? Kr.) a gold-yellow resin. The resin 
is freed by agitation with water from admixed digitalin and its products 
of decomposition ; the undissolved portion (Wabds digitalacrin, N. Jahrb . 
Pharm. 9, 311) is digested with water containing a few per cent, of 
ammonia; and the white flocks which separate are filtered from the 
brown solution and completely washed with ammoniacal water. (The 
.nnmoniacal solution contains the acrid principle A ; vid. inf.) The imdissolved 
white flocks, containing digitaloic acid and the acrid principle B, are 
washed with cold alcohol, and the residual shining white mass is dissolved 
in boiling alcohol. The solution thus formed yields, on cooling, white 
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pearly laminse of digitaloie acid, an additional quantity of which is 
obtained by concentrating the mother-liquor, and likewise by precipitating 
with water the cold alcohol which has been used for washing. Part of 
the digitaloie acid still remains in solution, together with the acrid 
principle B : to separate these substances, the liquid is evaporated, and 
the residue, which solidifies to a white jelly, is digested with potash-ley 
and thoroughly washed. Digitaloie acid then remains behind, while the 
acrid principle B dissolves. The latter is precipitated with dilute 
sulphuric acid, dissolved iu alcohol, and treated with animal charcoal 
(which however exerts a decolorising action), and obtained in the solid 
state by spontaneous evaporation of the solution. 

Properties. Oblique truncated prisms, scentless at first, afterwards 
smelling of fat. 


22 C . 

. 132 ... 

,. 70*96 . 

Walz. 

mean. 

.... 70*86 

22 H. 

. 22 ... 

,. 11*82 . 

.... 11*90 

4 0 . 

. 32 ... 

.. 17-22 .... 

.... 17*24 

C--H-0 4 ... 

. 186 .. 

.. 100*00 .... 

.... 100*00 


It is not easy to see why Walz designates this body as an acid, inasmuch as it is 
insoluble in alkalis. 

Insoluble in ammonia , or in potash , but soluble in alcohol , 


Appendix to Digitaloie Add . 

1. Digitalin-fat. 

Walz. 3Sf. Jakrb. Pham. 9, 312; further, 10, 324. 

Extracted by ether from crude digitalin, together with the substances 
above mentioned, and remains — in the preparation of digitaloie acid as 
above described—dissolved in the aqueous ammonia, together with the 
acrid principle A.—When this ammoniacal solution is neutralised with 
dilute sulphuric acid, a copious white precipitate is formed, which soon 
unites with the resin. The resin is dissolved in alcohol; the solution 
precipitated with alcoholic subacetate of lead (the acrid principle A then 
remaining dissolved); and the precipitate is completely washed with 
alcohol and decomposed under alcohol, with sulphuretted hydrogen. 
The solution filtered from the sulphide of lead leaves, by spontaneous 
evaporation, digitalin-fat in white scales, which melt to an oil at a 
gentle heat: 


Calculation according to Walz. 

Walz. 
dried » 
mean. 

25 C . 

... 150 ... 

.. 73-17 . 

. 73-41 

23 H . 

... 23 ... 

.. 11-21 .. 

. 11-33 

40 . 

... 32 .. 

.. 15*62 . 

. 15*26 

C 35 H 23 0 1 . 

... 205 .. 

.. 100*00 ....... 

. 100*00 


Walz calculates his analyses incorrectly. He regards the fat as consisting of an 
acid C 22 H- 3 0 4 and Berzelius's oxide of lipyl (ix, 487) C 3 H s O; or perhaps also as 

2 M 2 
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O*lV l 0*. produced from 3 At. C-H-0-- amt \ At. C«H 6 O li . According to the first 
of these formulas, the acrid principles A and B of digitalis consist of digitalin with 2 and 
3 At. oxygen added to it. 


2. Acrid Principle of Digitalis, A, 

Walz. N. Jahrb. Pharm. 9, 314; 10, 324. 

Extracted by etber, together with other substances, from crude digi¬ 
talin, and remains, in the preparation of digitalin-fat, as above, in 
solution, on the evaporation of which it is left in the form of a resin. 
Separates by spontaneous evaporation from alcohol, at the bottom of the 
vessel, in yellowish red oil-drops* on the edge in warty resinous spherules, 
and appears, after complete evaporation of the alcohol, as a yellowish 
mass having the consistence of honey. 



Calculation according to Walz. 



Walz. 

mean. 

25 C . 

. 68*33 

32 C . 

07-60 

40 C . 

07*80 . 

.... 08-18 

23 H . 

„ 10-40 

28 II . 

9-85 

34 II . 

9*00 . 

.... 9-61 

6 O . 

. 21-27 

8 O . 

22-55 

10 0 .. 

22-00 . 

.... 22*21 

C 25 H 23 0 G ... 

. 100-00 

C :i2 II 2S O s .... 

100-00 

C 4 °H 34 0 10 .... 

, 100-00 .... 

.... 100-00 


Walz is undecided between these formulae: the relations of this body to the other 
constituents of digitalis may be seen under Diyitaliretin and Digitalin-fat (p. 530). 

Decompositions. 1. When heated, it gives off a smoke having a pecu¬ 
liar odour, and at a higher temperature burns away without residue.— 
2. Blackens with oil of vitriol; dissolves with brown colour in fuming 
nitric acid , whence it is precipitated by water; and with green colour in 
warm hydrochloric acid. 

It is insoluble in water , but imparts to the liquid its acid reaction 
and very sharp taste. Soluble in alcohol and in ether. 


3. Acrid Principle of Digitalis B. 

Walz. (1858.) N. Jahrb. Pharm. 9, 314; further, 10, 324. 

Preparation. (See Digitaioic Acid, p. 529.) 

Uniform, yellowish mass, friable at ordinary temperature, melting at 
100°, and solidifying again but slowly. Its aqueous solution has a 
burning taste and slight acid reaction. 

Walz. 


Calculations according to Walz. mean. 


25 C. 

.. 65*5 

32 C . 

65*54 

40 O . 

~66-14 .... 

.... 65-89 

23 H. 

.. 10-0 

29 II. 

9-89 

35 H. 

9*64 .... 

.... 9-73 

7 O. 

.. 24-5 

9 O . 

24-57 

11 0 . 

.. 24-22 .... 

.... 24-38 

C- 5 H-W 

... 100-0 

C 3 -II- !! O f) .... 

100*00 

C t0 H :i5 O u .. 

.. 100*00 .... 

.... 100*00 


W alz is undecided between these formulae: the relations of the compound to the other 
constituents of digitalis may be seen under DUjilalvretin and Digiialinf 'at (p. 530). 
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Turns brown in contact with oil of vitriol, and olive-green with hydro¬ 
chloric add , which partially dissolves it. Dissolves with yellow colour 
in nitric acid. 

Scarcely soluble in water , easily in ether . (Walz.' 


4. Digitalosmin, 

Waljz. (1852.) JJ. Jahrh . Pharm. 24, 86. 

The odorous principle of fox-glove {Digitalis purpurea). 

On subjecting 80 pounds of dry fox-glove a year old to slow distilla¬ 
tion by steam, 15 to 18 lbs. of slightly acid distillate were obtained, with 
fatty scales floating on the surface. By agitating the distillate with 
ether, removing the ethereal layer, and leaving the ether to evaporate, 
the substance composing these scales is obtained as a yellowish white, 
pearly residue, having a strong odour of infusion of digitalis, and a 
nauseating, scratching, s r ery persistent taste. 

Heated on platinum, it melts and volatilises in vapours, which burn 
with a non-smoking flame. — Softens when triturated with oil of vitriol, 
and is decomposed by heating. — It is slightly altered by cold fuming nitric 
acid , and coloured yellow by hot nitric acid, with evolution of nitrous 
gas. 

It is insoluble in cold zvater , but imparts to it the odour of digitalis; in 
warm water, it melts and separates in scales on cooling. It dissolves in 
alcoholic potash , and is precipitated apparently unaltered by water. In 
aqueous ammonia, it softens without dissolving. 

It dissolves readily in alcohol, with slight coloration, and is precipi¬ 
tated therefrom by water. — Dissolves with great facility in ether . 


Oxygen-nucleus C 22 H 16 0 6 . 
Volatile Oil of Aristolochia Glematitis. 
? C 22 II 16 0 8 . 


G, F. Walz. Jahrh. pj\ Pharm . 24, 65. 

The volatile oil of Aristolochia was previously observed by F. L. 
Winckler (Jahrh. pr . Pharm. 19, 71) and by Frickhinger (W Report, 
7 ^ i). —Winckler obtained about 0*4 p. c. by distillation from the dried 
roots ; Walz obtained the oil from the dried plant by vapour-distillation. 

Viscid, gold-yellow oil, having a sp. gr. of 0*903 at 15° and a strong 
acid reaction (arising probably from adhering acid ; Kr.). 





Walz. 




mean . 

22 C . 

. 132 ... 

. 67-34 . 

... 66-51 

16 H. 

. 16 ... 

. 8-16 . 

... 8-65 

6 O . 

. 48 ... 

. 24-50 . 

,... 24-84 


196 .... 100-00 


100*00 
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Walz heated the oil that he analysed to 100° for some time previously, which tem¬ 
perature was probably not sufficient for dehydration. The calculations of his analyses, 
which vary from. 65*18 to 67‘13 p. c. in the carbon, and from 7*08 to 9*26 p. c. in the 
hydrogen, are partly incorrect. (Kr.) 

By exposure to the air, tho oil becomes more viscid, but does not 
rosinise.According to Win elder, it resin isos when exposed to the air. 
—-It colours oil of vitriol liver-brown when cold, black when heated, and 
finally becomes carbonised. — It dissolves iodine with rise of temperature, 
forming a yellowish brown, tough mass, which resiniscs when heated. — 
By nitric acid of sp. gr. 1*5, it is violently attacked, with evolution of 
niti’ous gas, becomes brown-red and resiniscs. — With alcoholic potash, it 
forms a deep red liquid, becoming red-brown when boiled, and remains in 
rod drops when tho alcohol evaporates. — With caustic ammonia it forms 
an orange-yellow emulsion. With aqueous bichromate of potash and 
sulphuric acid it acquires a yollow-greou colour. 

Dissolves in 15—28 pts. alcohol of sp. gr. 0*85. 


END OE VOL. XIV. 



ERRATA. 

VOL. XIII. 

Page 576, lines 9—20 belong to page 577 where they should follow line 9. 
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9 from bottom 

for 

2BaO,HO 

read 

2(BaO,HO). 

140 

5 from top 

17 

3BaO,HO 

19 

3(BuO,HO). 

n 

11 from bottom 

91 

3CaO,tIO 

91 

3(CaO,HO). 

158 

21 from top 

11 

C 16 

19 

C 14 . 

176 

u 

11 

C 20 NH l “O 4 

19 

C- 4 NIV0 4 . 

268 

17 

11 

HQ 

11 

HC1. 




REPORT 


THE THIRTEENTH ANNIVERSARY MEETING 


CAVENDISH SOCIETY. 


The Anniversary Meeting of the Cavendish Society for the 
year I860, was held at the rooms of the Chemical Society, in 
Burlington House, on Thursday, the 1st of March, at three 
o’clock in the afternoon. 

The Chair was taken by Thomas Graham, Esq., E.R.S., 
President, who called upon the Secretary to read 

THE REPORT OE THE COUNCIL. 

a In the last annual report the Council stated that the thirteenth 
volume of Gmeltn’s c Iland-book of Chemistry’ was then in progress, 
and was intended as a book for 1850. The completion of this volume 
has occupied a longer time than was anticipated, partly in consequence 
of the Editor having to wait for a portion of the German edition 
which is comprised in it, and partly in consequence of the extensive 
additions of new matter which had to be made in the form of appendix. 
It is now ready for distribution, and the large amount of matter it con¬ 
tains will, it is hoped, compensate in some degree for the unavoidable 
delay that has occurred in supplying it to the members. 
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“The Council are unable to hold out the prospect of any other 
volume being supplied for 1859, and must refer to the statement made 
in tlio last report for an explanation of the causes which have contri¬ 
buted to limit the issue of books during the last two or three years. 

“The propositions, originating from several sources, which have 
been made with reference to works thought to be suitable for publica¬ 
tion by the Society, and some of which were referred to in the last 
annual report, have received the attention of the Council., and have 
been fully discussed on repeated occasions. The conclusion to which * 
tlie Council have arrived, after mature consideration, accords with the 
opinion expressed in the report of last year, which is, that tbo whole 
of the resources of the Society should be concentrated upon the com¬ 
pletion of the few remaining volumes of Gmmlin’s ‘Chemistry’ before 
any other work is undertaken. This opinion, they have reason to 
believe, is also in accordance with that of the majority of the members 
of the Society. In the present state of the Society, the attempt to 
bring out any other work in conjunction with the c Hand-book of 
Chemistry’ would necessarily retard the completion of the latteiy-a*-- 
thc means at the disposal of the Council arc insufficient for the pro¬ 
duction of more than one large volume a year; while an apparently 
insurmountable obstacle is presented to the extension of the number 
of subscribers, by tlio necessity imposed on new members to provide 
a large number of the preceding volumes of the work now in progress 
in order to make their sets complete. Attempts have been made to 
overcome this difficulty, but without success ; and even if, in other 
respects, it were possible, the small stock of the early volumes left on 
hand would so far limit the power of enlarging the Society in that 
way, that no sufficient increase could bo derived to justify any material 
augmentation in the expenses of publication. 

“The present income of the Society, if maintained, will ho suffi¬ 
cient to enable the Council to bring out what remains to complete the 
Work of Leopold Gmelin as fast as it is produced by the German 
editors; and at the same time to add, in the form of appendix, all 
new matter relating to those parts of organic chemistry treated of 
in the preceding volumes. The matter thus added to the volume now 
in course of distribution, occupies two hundred pages. These addi¬ 
tions, which are made to each succeeding volume of the work, may be 
regarded as ‘ Annual Abstracts of Papers on Chemical Science,’ which 
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some of the members of the Society suggested to the Council, in a 
communication noticed in the last annual report, as suitable for publi¬ 
cation. The Council are glad to be enabled thus far to meet the 
wishes expressed by members, without retarding the progress of the 
Work which all seem desirous to expedite, or involving the Society 
in liabilities beyond the current income. 

“ A new part of the German edition of the Hand-book has just 
appeared, the translation of which will at once be proceeded with ; 
and there is every reason to believe that the supply of matter will be 
kept up so as to admit of the publication of a volume, with the usual 
additions, or abstracts of Papers, every year, until the completion of 
the Work. 

fc The preparation of an Index to the whole of the volumes is now- 
occupying the attention of the Council. 

“When Gmelin's Work has been brought to a conclusion, a 
suitable opportunity will be presented for considering the course to be 
pursued with reference to the future. The obstacle to the extension 
of the Society, to which allusion has been made, will then cease to 
exist. New works may be undertaken, for the selection of which 
ample time will have been afforded. These may resemble in character 
the works previously produced, or it may be thought desirable to 
undertake works of a different description, which would attract a new 
class of members, and the extension or reconstruction of the Cavendish 
Society would be the probable result. 

“ The Council feel, however, that they cannot too strongly impress 
upon the members the importance of retaining the support of all 
the present subscribers to the Society, until the Work on which they 
have been so long engaged is brought to a satisfactory conclusion.” 



Statement of the Eeceipts and Expenditure of the Cavendish Society 
from the 1st of March, 1859, to the 29tli of February, 1860. 
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It was moved by Dr. Roscoe, of Manchester, seconded by 
Daniel Hanbury, Esq., and resolved unanimously— 

“That the Report just read be received, approved, and adopted.” 
The Meeting then proceeded to the election of Officers for the 
ensuing year, and the following Gentlemen were declared to have 
been duly elected :— 

Prr^thmt. 

Thomas Graham, F.B.S. 




Professor Brande, -F.B.S. 

Earl or Burlington, F.B.S. 
Walter Crum, F.B.S. 

John Davy, M.D., F.B.S. 
ChARLE&G.B.DaUBENY, M.D., F.E.S. 
Michael Faraday, D.C.L., F.B.S. 
John Graham, F.C.S. 


A. W. Hofmann, Ph. D., LL.D., 
F.B.S. 

Henry Beatjmont Leeson, M.D., 
F.B.S. 

W. A. Miller, M.D., F.B.S. 
Bobert Porrett, F.B.S. 

William Sharfey, M.D., F.B.S. 


CmmrtT. 


Bev. J. Barlow, F.B.S. 

G. B. Buckton, F.B.S. 

Bugald Cami*bell, F.C.S. 

P. J. Chabot, M.A., F.B.A.S., F.C.S. 
I'llEDERIC ClAUDET, f'.C.S. 

Warren De la Bite, Pli.D., F.B.S. 
W. Ferguson, Esq. 

J. II. Gilbert, Ph.D., F.C.S. 


Daniel Hanbury, F.L.S. 
Charles Heisch, F.C.S. 

H. S. Maskelyne. F.C.S. 
William Odling, M.B., F.B.S. 
Trenham Beeks, Esq. 

J. Denham Smith, F.C.S. 

B. D. Thomson, M.D., F.B.S, 
Colonel Philip Yorke, F.B.S. 


Crra^urer. 

George Dixon Longstaff, M.D., 9, Upper Thames Street. 

fijccrrtarg. 

Theophilus Bed wo on, Ph. D., 19, Montague Street, Bussell Square. 


Collector* 

Mr. Thomas West, Burlington House, Piccadilly, W. 

®gmt for tl)£ ©(^trffiuttmi of &c. 

Mr. F. Harrison, 59, Pall Mall, S.W. 

It was resolved— 

“ That Dr. Frankland and Messrs. Thomas Hyde Hills 
and Alfred Smee be appointed Auditors for the ensuing year.” 

The following Resolutions were unanimously adopted:— 

“ That the thanks of the Meeting he ’given to the Pre¬ 
sident, Council, and Officers, for their services to the 
Society.” „ 

u That the thanks of the Meeting he given to the Honorary 
Local Secretaries for their services to the Society.” 

“ That the thanks of the Meeting he given to the Chemical 
Society for the use of their rooms.” 

THEOPHILUS BEDAVOOD, Secretary, 

19, Montague St., Russell Square, k 17, Bloomsbury Square. 


March, I860. 



OBJECTS, &c.j OF THE CAVENDISH SOCIETY. 


The Cavendish Society was instituted for the promotion of 
Chemistry and its allied sciences, by the diffusion of the literature 
of these subjects. 

The subscription, constituting membership, is one guinea a-ycar, 
to be paid in advance; and the subscription becomes due on the 
1st of January of each year. A member is entitled to a copy of 
every book published by the Society for the year for which he has 
subscribed, but no member can receive the Society’s publications 
until his subscription has been duly paid. 


WORKS OF THE CAVENDISH SOCIETY. 


1848. 

1. —CHEMICAL REPORTS AND MEMOIRS. Edited by Thomas 

Ghaiiam, F.R.S. (Out of Print.) 

2. ™HAND-BOOK OP CHEMISTRY. By Leopold Gmelin. Trans¬ 

lated by Henry Watts, B.A., F.C.8. Vol. I. 

1840. 

3. —HAND-BOOK OF CHEMISTRY. By Leopold Gmelin. Vol. IT. 

4. —HAND-BOOK OF CHEMISTRY. Bv Leopold Gmkun. Vol. III. 

5. —THE LIFE AND WORKS OF CAVENDISH. By Dr. George. 

Wilson. . . 

1850. 

6. —HAND-BOOK OF CHEMISTRY, By Leopold Gmelin. Vol. IV. 

7. —HAND-BOOK OF CHEMISTRY. By Leopold Gmelin. Vol. V. 

1851. 

8. —PHYSIOLOGICAL CHEMISTRY. By Professor Lehmann. 

Translated by George E. Day, M.D., F.R.S. Vol. I. (Out of 
Print.) 

9. —HAND-BOOK OF CHEMISTRY. By Leopold Gmelin. YoI. VI. 

1852. 

10. —IIAND-B00K OF CHEMISTRY. By Leopold Gmelin. Yol. VII. 

(Organic Chemistry, Vol. I.) 

11. '—PHYSIOLOGICAL CHEMISTRY. By Professor Lehmann. Vol. II. 

12. —ATLAS OF PLATES relating to PHYSIOLOGICAL CHEMIS¬ 

TRY. By Dr. Otto Eunice. 

(Supplement to Lehmann’s Physiological Chemistry.) 

1853. 

13. —HAND-BOOK OF CHEMISTRY. By Leopold Gmelin. YoI. VIII. 

(Organic Chemistry, Yol. TI.) 

14—ELEMENTS OF CHEMICAL AND PHYSICAL GEOLOGY. By 
Professor Bischof. Yol. I. 

1854. 

15. —THE LIFE AND SCIENTIFIC RESEARCHES OF DALTON. 

By Dr. W. C. Henry, F.R.S. 

16. —PHYSIOLOGICAL CHEMISTRY. By Professor Lehmann. 

Yol. III. 

17. —LAURENT’S CHEMICAL METHOD. Translated by Wm. Odling, 

M.B. 



1855. 

18. —HAND-BOOK OF CHEMISTRY. By Leopold Gmelin. Yol. IX. 

(Organic Chemistry, Yol. III.) 

19. —ELEMENTS OF CHEMICAL AND PHYSICAL GEOLOGY. By 

Professor Bischof. Vol. II. 

1856. 

20. —HAND-BOOK OF CHEMISTRY. By Leopold Gmelin. Yol. X. 

(Organic Chemistry, Vol. IY.) 

21. —HAND-BOOK OF CHEMISTRY. By Leopold Gmelin. Yol. XII. 

(Organic Chemistry, Yol. VI.) 

1857. 

22. —HAND-BOOK OF CHEMISTRY. By Leopold Gmelin. Yol. XI. 

(Organic Chemistry, Yol. Y.) 

1858. 

23. —ELEMENTS OF CHEMICAL AND PHYSICAL GEOLOGY. 

By Professor Bischof. Yol. III. 

1859. 

24. —HAND-BOOK OF CHEMISTRY. By Leopold Gmelin. Yol. XIII. 

(Organic Chemistry, Yol. YII.) 


CHEMICAL REPORTS AND MEMOIRS. Edited by Professor 
Graham. This work is out of print. 

GMELIN’S HAND-BOOK OF CHEMISTRY. Translated and 
Edited by Henry Watts, B.A., F.C.S. 

The first Volume of this Work treating of Physics, is out of 
print. The Five Volumes, from Vol. II to Vol f YI, com¬ 
prising the Inorganic Chemistry, may be obtained for £15 0 

The 7th and 8th Volumes, being the first two volumes of the 

part treating of Organic Chemistry, for . 1 j o 

The 9th and 10th Volumes, for . 110 

The subsequent volumes can only be obtained by subscribing for the 
years for which they are issued. 

LEHMANN’S PHYSIOLOGICAL CHEMISTRY. Translated and 
Edited by Dr. G. E. Day, F.R.S. 

The First Volume of this work is out of print. There still remain a 
few copies of the Second and Third Volumes, and of Dr. Otto Funke’s 
Atlas of Physiological Plates, which, together, may he obtained for 
£1 Is. 

BISCHOFS ELEMENTS OF CHEMICAL AND PHYSICAL 
GEOLOGY. 

The First and Second Volumes of this Work are supplied for a sub¬ 
scription of £1 Is. 

THE LIFE AND WORKS OF CAVENDISH. By Dr. Geo. Wilson. 

THE LIFE AND SCIENTIFIC RESEARCHES OF DALTON. 
By Dr. W. C. Henry, F.R.S. 

LAURENT’S CHEMICAL METHOD. Translated by Dr. Odling. 
These three Works are supplied for a subscription of £1 1$. 


Applications for the works of the Cavendish Society, are to 
be made to the Agent, Mr. Harrison, 59, Pall Mall, S.W. 
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Brighton— E. Busse, Esq. 
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Cambridge —W. H. Miller, Esq., 
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Clifton —G. E. Scliaclit, Esq. 

Cork —Thomas Jennings, Esq, 
j Dublin —Dr. J. Apjohn. 

Edinburgh —Dr. Geo. Wilson, F.R.S.E. 
Exeter —George Cooper, Esq. 
Earnham —W. Newnham, Esq. 
Galway —Dr, T. II. Rowncy. 

Glasgow —Walter Crum, Esq,, E.R.S. 
Gosport —Dr. W. Lindsay, R.N. 


Guernsey —Dr. E, Hoskins, E.R.S. 
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Leeds —W. S. Ward, Esq. 

r . 7 r Dr. J. Dickinson. 
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B. Edwards, Ph. D. 
•B. Morgan, Esq. 


John Graham, Esq. 


III. E. Rescoe, Ph. 1) 
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zer Rogers, Esq. 

Norwich —Edward Arnold, Esq. 
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Shanks, Esq. 
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